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MANUAL ARTS IN THE JUNIOR HIGH SCHOOL. 


INTRODUCTION. 

j 

Mr. Chailos A. Bennett, in suEomiirizm^ the work of a recent con- 
ference, said : “ It lias been cliuracterized by einjyliasis on definiteness 
of aim, definiteness of .statement, definiteness of results. There is 
evidently a coiusciousness that we need to l^n6w more confidently 
whither we are tending.*- It has seemed to the writer that this 
statement ^ould serve as a te.\t typifying the purpose, method, and 
material of the pre.sent report. - j 

Ihere is a^ailable a large amount of valuable material upon the 
•subject of manual arts in the junior high schoolf Thi.s material Ls, 
Itowever, very largely general in character; or, if specific, deals with 
m'dividiial or isolated .s|>eciul ftgitui-es of the work. In treating of 
•Specific problems of the a^ninistratk5n of manual arts in the schools, 
there are wide differences of opinion; so that, while the general aims 
and purposes of the work are miderstood and accepted, there is 
much doubt and confusion in the minds of administratore as to the 
expression of these aims in tefnis of more .spiecific objectives, methods, 
sUj^ect matter, courses of study, and organization. 

PURPOSE OF THE REPORT. n 

, lne>purpose of this report is to give somewhat definite answers 
to the queetions: “What are the aims of manual arts in the junior 
high school, and how are they to be attained in terms of teaching, 
methods, subject matter, and organization”? Tlie method is the 
reverse of the custohiarv procedure, that of presenting the broadest 
t} pe of generalization from , which the reader is to particularize. 
It is rather that of presenting definite data which may be differen- 
tiated to meet existing needs and conditions. This method of or- 
ganizing the report is entirely without intention of being dogmatic, 
or assunaption of knowledge that should not be questioned. Its 
purpose is rather to deal as clearly and logically as possible with the 
underlying principles of manual arts in the junior high school and 
to set up a rather specific com-se of procedure as a definite point of 
departure for the organization and development of manual arts 
work as a basis for such differentiation us fnay be demanded by 
local needs and conditions. 
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' 2 MANUAL ARTS IN THE JUNIOR HIGH SCHOOL. 

TERMINOLOGY. 

/ 

A brief statement concerning ienninolop)’ is necessary. It is ut- 
terly hopeless to ex|>ect to l?i*mj»;or(ler out of the confusion of terms 
that designate hand activities in tKe^hools or to exp<‘ct the. universal 
adoption of any tenn or group of terms that may be pi'esented. The 
best that can be done is to interpref this tenninologv' in the light of 
experience and observation, in order that the reader may under- 
.stand the significance of terms u.sed in this report. 

Chief of the offenders is tlie term “volitional education.” It has 
l^een broadly misinterpreted to include all of those activities, ^or 
whatever purpose, which may be related to handwork or commercial 
work in the schools. No situation can be more absurd than the 
classification of hand activities of the elementary and junior>liigh 
schools under vocational education. In this writing voi*ational edu- 
cation is understood to incTude only such forms of public education 
as dejil directly with preparatibn for a specific life vocation. 

“Indukrial education” is here interpreted to mean vocational edu- 
cation within the field of iiidustr}’ — s|iecific training jn industry’. 

^ “ Prevocationul education ” is interpreted to mejin study and in- 

vestigation in a variety of activities which may suggest later voca- 
tional education and training in some specific field. 

The terms'“ manual arts,” “ practical ai^,” “ mechanic arts,” “ in- ^ 

• dustrial ort^” and “manual training” have been Variously used to 
mean the same thing or different things. Some one of them has been 
used at different times to express different meanings or deg^es of 
meaning. For purposes of this discussion they have l)ecn accepted 
as synonymous and as defining hand activides given in school for 
general education pur|M>scs, providing life experiences witlHfi the. 

* field of industrial activities which may servg as iiienns of concrete 
expression iu other school work, ns opportunity for discovery of in- 
dividual abilities and aptitudes, and as sources of information which 
may serve for educational guidance toward the later choice of a 
life career. 

The term “ manual arts ” is chosen to designate the work presented 
in this report. “ It is the historic tema^^and defines and limits most 
clearly the work with \yhich we^are concerned; it is more definite 
than practical arts, which includes household arts and agriculture; 
it*is less restricted than mjphanic arts; it avoids the possible con- 
fusion of industrial arts >^th industrial art and Industrial educa- 
tion and training. The term “manual training” has in recent years 
fallen into such disuse that it is doubtful if it will in the future be 
recognized in educational work. 
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JUHIOE HIGH •8CHOOU9 IN TYPICAL CITIES. 

JUNIOR HIGH SCHOOLS IN TYPICAL aTIES. 

As prelimnary ta this report a survey. was made of junior hirii 
w hools m a nuriiber of typical cities and towns, including visits to 
Detroit ajid Jackson (Mid..), St. LoTHs, Kansas City (Kans.), Rich- 
mond (Ind.), Buffalo, Rochester, Trenton, Johnstown, Pittsburgh, 
i innVapolis, Duluth, Flint, Cleveland, and several consolidated or 
township schools in niral communities. 

Brief statements of special features observe, and generalizations 
and conclusions drawni tlierefroin. aervc as a basis for this study of 
the problem of manual arts in the junior h*gh schools, 

SPECIAL FEATURES. 

The outstanding or special featuie.s characterizing manual arts 

work in certain schools or school sj^stems are interesting aild often 
suggestive. 

ZJdfWif.— In Detroit the activity adopted for the seventh grade 
of t he junior high school is houselmld mechanics, although the policy 
unes in different scdiools, woodwork .sometimes lieing substituted, 
hor the eighth and ninth grades three courses are offered— aciidemjc 
technical, and industrial. In the technical coui*se four .subjects are 
required— w(K)d work, electricity, machine shop, and nutomechan- 
ics— each 10 weeks, 0 hours per week, with mechanical drawing 2 
hours per week. In the ninth gi-ade, pattern making 6 hours and 
drawing 3 hours per week hre given tluoughout the year. The in- 
dustrial courses are vocational and include automechanics and ma- 
clune shop 3 hours each day for one year. Boys must be 15 years 
Ot ap and bring letters from home stating that they will leave school 
at the end of one year in order to admitted to the industrial 
cours^. There arc many variations fruin this progi*am in different 
sch^ls. A very noticeable feature of the manual, arts work of the 
junior high schools m Detroit is its work in household mechanics, 
earned out through the medium and organization of -the general 
shop. This work is given in the seventh grade, the adjustment year 
of junior high ^phool. Tlie organization and equij^ment are for 
work under four general topics— woodwork, electricity, sheet metal, 
and general work, including unclassified subjects. 

The work in household mechanics in Detroit is the best "observed 
in this survey. The best examples of the work are* conducted -under ^ 

conditions hardly possible of general application in the junior high 
Khool. It is doubtful if conditions will often j^rmit of two teachers 
for a single class in a- single room. Ip Det^it there- is manifest 
evidence of a fine spirit of'ciKiperation, of thoughtful and scientiHc 
study and analysis of the work, and of sympathetic, administration. 


4 * MANUAL ARTS IN THE JUNIOR HIGH SCHOOL. 

Jackson . — The regular miuiual arts work of the seventh nijd eighth 
grades in Jackson is woo<lworlt, including elementary and advanced 
woodwork and cabinetinaking. Tlie work is elective beyond the 71) 
grade and has an optional elective in printing. Election in draw- 
ing is i*equired with the woodwork. The activity of the. ninth pade 
is sheet-metal work, elective. An outstanding feature of the w'ork 
in Jackson is the large amount of time given to electives. About one- 
fourth of the l)oy’s i)oints in the seventh grade may be made through 
electives, one-third in the eighth grade, and one-half in the ninth 
grade. This is justified in the objectives of holding the child in 
' school through interest, of recopiizing frankly dilTerenccvS in child ‘ 
nature, of providing not the. same Hut equal educational opportunity, 
of developing abilities, of discovering powers, tastes, and aptitudes, 
and of sending forward children to higher educatioh. Manual arts 
work is required in the seventh grade only. Some 'rather stinking 
work in vocational or educational guidance was found in Jackson. 

St. Lovm . — The work in St. Louis is acknowledged to be in the 
experimental stage. The Ren Rlewett School is at present the only 
junior high school. The manual arts department is not well de- 
veloped. A course in what is teinned “tinker work” is pwvidi^for 
seventh-grade pupils. Tt consists almost wholly of a familiar typo of 
elementary’ \yoodwork. Tlie point empluimzed is thrd the boy chooses ^ 
what he wjshes to inake.^ Tn higher gWiflea advanced woodwork, 
wood turning and pattern making, and forge work of a rather tradi- 
tional type, as well as mechanical drawing, are, provided, A w’ell- 
^ equipped print shop i.s doing creditable work. The 'characteristic 
feature of the nufnual arts work of the school is the variety of re- 
quired subjects and com j>a rati vely few electives. 

Kansas City., Kans.—\n Kansas City, Kans., the manual arts work 
is all elective. In the seventh grade woodwork is provided, in the 
eighth grade a course in trade information, and in the ninth grade 
mechanical drawing. The uniqiie feature of the work in Kansas 
City is a course in what is termed “trade information for educa- 
tional guidance” in the eighth gi’ad^. As an illustration of this 
work a joui'neyman plumber i.s employed at journeyman’s wages, 
or such arrangements as can be made, to bring his equipment to a 
.room in the junior high school and give a four-week course, in 
plumbing. The regular trained teacher of the. room assists in class 
management and organization and mterprets the work pedagogi- • 
caiyto the cla&s. In the same way the’ class has contact with sheet- 
metal work, carpentry, electrical work, and antorepair wiork for 
periods varying h-om four to si‘ven weeks, one'hour each day. The 
work in carpentry is given by the regular room teacher. In con- 
nection with the work in the .various Objects discussions are held 
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under the direction of the regular instructor on estimating costs, 
speciKcatioiis, contracts, labor conditions, etc., and visits ai-e made 
to buildings in process of construction and to factories. The pupils 
are evidently interested in the work. The results in pipducts are 
ratlier meager. The question is whether tlie information obtained 
in this way is of sufficiently greater value to justify two teachers to 
a class. It would seem that well-trained and skillfivl teachers in 
the school could accomplish practically the same results. 

li’u'hmorul, lnd.—\n Richmond woodwork is given in the 7B, 8B, 
and 9B grades, and general metal work in the 7A, 8A, and 9A 
grade.s. The primary objective of the work is general education 
flirough self-e.xpression and interpretation of e.vperiences in the 
general field of woodwork and metal work. This is perhaps one 
of the best e.xamples noted of the organization of manual arts in a 
small or medium-sized junior high school through tlie means v)f 
related activities work in a wood shop and metal shop, with in- 
cidental provision for dniwing related to shop activities, A well- 
c(|uipped shop was provided for woodwork, including a few typical 
machines, and a metal shop with general equipment for simple 
work in sheet metal, electricity, forge, and machine work. Printing 
^ was originally included in tlie program as a third activity, hut has 
not yet been developed. With this subject an almost ideal organi- 
zation for junior high school manual art< would have Wen .set up. 
A situation of the kind found at Kichniond requires tine organiza- 
tion and skillful teaching. 

as yet lias no junior high schools, strictly speak- 
ing. The distinctive manual arts work seems to lie that of the 
vocational schoola,^e nearest approach to the junior high school 
problem is found in several special elementaTy schools. In one dis- 
trict the seventh, eighth, and ninth' grades are organized on tile basis 
of special work. All o^ tlie boys interested in shop activities are 
gathered in one Building, those in commercial work in a neighboring 
building, and thos<* in academic subjects in a third building. Shop 
activities are located at school No. 47. The striking feature of 
the work in this school is that half of a six-hour da^i^is given to 
shopwork and half to academic suhgects. ITie pupils are normal 
boys who hai# chosen this type of school work. The academic work 
is that of the regular grades, reduced to essentials. Pupils receive 
rogiilar regent’s credits advancing them to high school. Through a 
period of six yjars the average- number of pupils going from the 
regular grade school to higher work was about 66 per cent. The 
average from this school was 841 per cent. Facilities for manual 
arts work are poor, and teachers are to he conioiended for the high 
order of accomplisliment under such conditions. In the seventh, 
grade the shop activiti^ are machine work and sheet metal, 
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semester each of 20 weeks, tlu^lasses shiftinjf in the middle 
} ear. In the eighth grade the work is divided into five subjects for 
periods of 8 weeks each — manual training woodwork, cabinetmaking, 
pattern making and simple foundry practice, electrical work, and 
mechanical drawing. The drawing covers about & weeks, but is 
scattered through the year’s work. Similar types of work are cnnied 
on at school No. 17 under a modified elementary school organization. 
The organization necessary in^a school of this type imposes con- 
ditions making impossible the highest type of manual arts work. 

liochvHfer . — In the typical junior high ^•hool visited in Rochester 
four courses are offered — foreign language, commercial, technical, 
and industrial. 'The seventh grade is a try-out year in which manual 
arts work is provided in household mechanics and elementary ma- 
chine shop. The seventh gi‘ade work is given with a view to decision 
us to the course to be followed in succeeding years. In the teclinical 
and' industrial courses in the eighth and ninth ‘grades, theoretically 
pupils have a choice of electives in production in wood, sheet metal, 
machine shop, electricity, commercial art, printing, and lithography. 
Organization seems to play a large part in detennining elections. 
The noticeable characteristic of the work is the emphasis place<l 
upon v(Kational preparation. Pupils in the industrial or vocational ' 
cimi'se, including overage boys from the lower grades, are given 
preference in the skops.^ Club work is an important feature in 
Bouie of the schools, in which the shops of the manual arts depart- 
ment play an important part. 

Trenton . — ^The objective of the work in Trenton is general educa- 
tion through the development of character-forming habits and apti- 
tudes. WoodAvork and printing are given in the seventh grade, 
sheet-metal work and electricity in the eighth grade, ®th election 
in any manual arts subject and mechanical drawing in the ninth 
grade. Conditions have made it impossible to deal with the overage 
problem tlius far. The work is characterized by a fine spirit of unity 
and cooperation, carefully planned outlines of work, ihoujghtful 
methods and splendid organizalion, including methods for evaluat- 
ing work and estimating progress of students. 

J ohnstoion . — In Johnstown, manual arts work ih the seventh grade 
is exploratory for all pupils in anticipation of elective courses in the 
eighth grade- Six weeks are given to each — woodwork, metal work, 
drawing, building construction, electricity, and printing. In the 
eighth and ninth grades ejection is made in one of four courses, gen- 
eral, commercial, technical, or vocational. The vocational courses 
are conducted in the vocational school. In the technical and voca- 
tional courses choices are made from four subjects, wood, metal, 
electricity, building construction, knd possibly printing. The junior 
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hiph schools nro in a transition i>eriod from the to >i 6-^2 

plan, a ratlicr exceptional situation due to local copditions. The 
work of the tenth^grade under this organization is -to be vocational. 

The vocational influence characterizes the work of the, schools. An 
interesting feature is the organization of the new Cochran Junior 
High School Building. The building is composed of six separate 
units connected by corridors, one of which is devoted entirely to 
manual arts work. Some rather impressive work.«.iri educational 
guidance was .seen at this .school. 

PUUhurifh. — 'I'he LatiiiiVr and Irwin .\ venue Junifu' High Schools 
weit' visited in Pittshurgli. In the lialinier School, which is typical. ‘ 
niamial uri.s work in the seventh grade is given in a gem*ral shop, 
Hpiipped for instruction in six types of work— woodwork, wood 
turning, printing, sheet metal, eleetrienl work, and machine shop. 

.\o evidence of the inlluem'e of the housidudd meclmnies idea was 
shown in the work of these classe.s. In tlie eighth and ninth grades’ 
the pupils elect an academic, commercial, technical, or vocational 
course. In the technical couisc boy.s are assignicd to shops for pe- 
riods of 10 weeks, rotating through eight subjects— autorepair, 
eahinotmaking, carpentry, electrical work, slp'Ct metal, nmehine 
work, printing and sign painting and finish^^. The -vocatinoul 
eoui-se is planned to give foundations in particular trades. The 
occupations chosen are cahinetniaking, electrical work, machine work, 
printing, and sheet metal through two years, pupils working in a 
si/igle subject. The w’ork in the Pittsburgh schools is almost wholly 
on the production plan. A fine spirit pervades the work in all the 
schools visited, due apparently to sympathetic leadership on the 
part of superintendents, supervisors, and principals. Work i^, voca- 
tional or educational guidance is interesting and suggestive. 

Minneapolw—T\{^ manual arts department in each of. the junior 
high schools in Minneapolis is equipped with shops for woodwork- 
ing, electricity, sl^et metal, printing, and mechanical drawing. 
Pupils are required to rotate through each of these five rooms in \ 
periods of 10 weeks, one hour each day, through the entire seventh 
grade and the first 10 weeks of the eighth grade. In a second round 
of these shops pupils may elect their work through a first, second, 
or third choice, depending upon condition^’of organisation. After 
the ^cond 10»Veeks of the eighth grade, the pupil may in most Puses 
choose whatever subject he wishes, -the boy who is about to leave 
scliool being favored in choice. Every boy must have at 'least* 30 
weeks of drawing as a prerequisite to entering the temh year of 
school in any course. The work in Minneupifilis is chitVai^rized by 
splendid organization, well-equipped and well-conducted sliops, and 
thoughtfully planned courses of study based upon a careful analysis 
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of industrial activities into educational working units. Methods and 
•courses are thoughtfully conservative, but sufficiently elastic to pro- 
vide for the individuality of teachers and pupils. 

Duhttk^\x\ Duluth two courses are offered in the seventh and 
eighth grades in the junior high school/ ah academic course and a 
prevocational course, and three courses in the ninth grade, academic, 
industrial, and commercial. Two periods of ^hopwork in wood are 
leqyired in the academic Coui*se, conditions in the school permitting, 
but preference seems to be given to the prevocational ptipfls. In the 
prevocational course seventh-grade pupils must take two shop sub- 
jects each semester, four within the year, each subject 10 periods 
each week, woodwork, wood turning, sheet metal, and forge work. 
In the 8B grade prevocational boys who .have finished the required 
fehopwork take science and typewriting. On advice of the principal, 
certain pupils may specialize on some industrial subject in this grade. 
In the 8A grade these classes take electricity or printing 10 periods* 
each week. In the industrial cour^ of the ninth ^ade boys take 
art, mechanical drawing, and machine woodwork. The outstanding 
feature of the work in Duluth is the emphasis placed upon the pre- 
vocational course, in which 95 per cent of the lx>ys are registered, us 
- compared with five per-cent in the academic course. It should 1h' 
noted that the work is most strongly emphasized in the seventh 
grade. The fact is attributed to the large industrial population in 
the city. The^lfiiportnnce' of industrial work for overage pupils is 
recognized, but.as^a problem incidental to the regularly constituted 
w'ork of the junipi* high school. 

FUftt . — ,Tunioif high school organization in Flint has l>eon tempo- 
rarily abandonecl, pending the construction of buildings adapted to 
junior high school work. Policies have been outlined, but the place 
«f the manual arts is not yet definitely defined. The manual arts 
• program contemplates required work in the seventh giade, witfi a 
large use of the general shop. • On tentative plans for buildings, two 
such shops are shown in each junior high school. In the eighth 
and ninth grades courses are planned in academic, commercial, and 
industrial work. The shop activities of the industrial course include 
sheet metal, auto mechanics, woodwork, and electricity, two subjects 
l»eing required. In the ninth grade a vwational program is planned 
for overage pupils and for those leaving School. 

Cleveland . — ^The 18 junioj* high schools in Cleveland have uni- 
formly equipped departments of manual arts. In the 7B gAde a 
course in simple mechanics is given, organized to rotate pupils 
through the wood and metal shops. This work is gradually super-, 
eeding the woodwork formerly ' given in grade centers and later 
' transferred to the junior high school. The course covers elemen- 
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tary procesaM inv woodwork, sheet metalf e'ketricity, and general 
repairs. Woothrofk, priafing; iwad penerafl work are given in * 

the 7A, 8B, and 8A grade*, respe^veiy. A-sf»r afe possible, optional 
elective courses are given in (he ninth grad*' ji» cabine®making< 
quantity production work in wood, bmlding c«!ietlri*cfiot%, 
metal, general metal, and printing. A course in mechartvcal rJrawing: 
parallels thawork in the 7A to 9A grades, inclusive. The work i» 
required of all pupils in^fhe seventh and eighth prades. In the 
eighth grade additional work may be elected. In the rynth grade 
the work is all elective. Both the craftsman and quantity production 
methods are used in all guides. Emphasis is given to related work 
' and to correlation with other scliool subjects through the making of . 
projects combining the work and interests of several departments. 
The work is characterized by emphasis upon definite educational 
values and by cotirses of study, based upon a scientific analysis of 
objectives, methotls, and subject matter. The problem of the overage 
pupil is recognized as an obligation of the junior high school to be 
met largely through the manual arts depurtinent, but as incidental 
to, rather than a primary ftiuction of, the school. 

Consolidated or township schools . — Three township s^tools were 
visited, all in Ohio. In Ravenna Township school a single shop is 
equipped with woodworking benches, four forges, alid a bench for 
harness repair and leather work. Drawing tables are provided in a 
small adjoining room, really a part of the shop. Elementary wood- 
work is required in all seventh and eighth grades, and cabinotmaking, 
forging, harness repair, and mechanical drawing may be elected by 
pgpils of the four high-schbok grades. In these grades all of the 
activities are carried on at the same fime, under n .single teacher, 
ill a large mixed class of pupils, shop and drawing sections chang- 
ing in the middle of the year. Adjustments must be made to utilize 
equipment, but it is evident ^at pupils can secure such work as they 
wish in the course of the four years. It was noticeable that a large 
percentage of boys elect manual arts work in all high-school gp'adea. 

In the South Euclid Township scdiool the manual arts work is 
limited to elementary woodwork in seventh and eighth grades and 
icabinetmaking and mechahical drawing in the high-school gpradea. 
Aside from these limitations tlia conditions are very similar to those 
in Ravenna. The work in this school is of high grade. 

In Rarma Townsliip school woodwork and mechanical drawing 
fiue given, required in seventh snd eight grades, and elective in the 
four high-school grades. Mechanical drawing is given in all grades 
through the first semester, and woodwork in the second semester. ‘ 

In general, working conditions in. these schools are very poor, 
partly due to insufficient financial support. Disordei' and lack of 
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system were in evidence, due undoubtedly in a large measure to con- 
ditions under which the work must be conducted. In all instances 
‘much more comprehensive wort could be given with practically the 
same original expenditure for equipment and supplies 

It seems evident that the work has been imposed from the out- 
side, with little consideration for existing conditions. Undoubtedly 
a careful study of the problem of manual activities under rural 
conditions would be a valuable aid to work in these schools. 

GENERA LIZATIONS.- 
* 

Junior high nehool an entablishid instifutioiu — There can be little 
doubt that the junior high school has become an established institu- ' 
tion in the organization of our public school system. • All of the 
cities visited in the survey are fully committed to the junior high 
school organization and program. Tlie e.xtent to which plans have 
been carried out varies in accomplishment from 00 per cent down 
to practically nothing, for in some communities which express them- ' 
selves as fully committed to this type of organization there is very 
little as yet to show in concrete results. 

Junior high school a separate organization ^ — There is unquestion- 
ably a very general belief jn the junior high school as an entity in 
itself, separate in both buildings and organization jfrom the ele- 
mentary work Wlow and from the senior high schocu above. Tlie 
junior high school deals with an entirely different problem physio- 
logically, educationally, and socially. Pupils of this period are 
recognized as different l>eings from children of the elementary 
school or from youth of the senior high school. Ideas of social 
benefits to be derived from association between junior and senior 
high school pupils have been found to be falser Pupils of the 
junior high school do not look up with i*evci*ence to pupils of the 
higher grades, and there is little, of the spirit of altruism expressed 
•►by pupils of the higher grades for those of junior high schooh a^ 
and experience. Superintendents, principals, and teachers are gen- 
erally of the opinion that the senior and junior high schools are 
separate problems. 

Manual arts objectives , — Considering the problem of industrial 
activities in the junior high school, there can be no doubt that there 
is a rapidly growing feeling that the primary objective of manual 
arts in the junior high school i^educational rather than vocational. 
'This thought finds different expression in different parts of the 
country. In many eastern cities erophaslis is laid upon vocational or 
prevocational aspects of the work. This emphasis is hardly justified 
by the types of work presented and by results. The atmosphere 
seems to result from the tidal wave of vocational education which ^ 
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swept over the country about 1907 and 1908, practically inundating 
liianual arts activities. This influence was never so strongly felt in 
cities of the Middle _West, and there is very little evidence of its 
influence upon the work of the junior high schools west of Ohio. 
Ihe work emphasized in the East as vocational or prevocational 
finds expression farther west in tlie work for overage and backward 
boys, a problem incidental to the recognized function of the junior 
liigh school. Pressed to a definite answer, school administrators in- 
variably admit that the industrial activities in the junior high 
school are given primarily for their educational value, have little 
of prevocational value, and only incidentally vocational guidance 
valre. 

better tMnkmg. — In general, there is a very evident tendency on 
the part of manual arts workers to think more clearly, to fix definite 
objectives, to evaluate these objectives, and to meet them in terms 
of meth<Ms and subject matter. In other words, there is a more 
definite understanding of what we want to accomplish and of the 
means we should take to reach results. 

The. 'ovefo^e. boy . — There is a clearly recognized obligation on the 
part of junior high school workers to meet the needs of the overage * 
boy who has failed to master the requirements of the elementary^ 
school or who is failing to keep up with the demands of the junior „ 
lugh school. The problem ip recognized as incidental to the. junior 
high school, but an obligation nevertheless. 

Single courses versus varied cowrie#.— There is a noticeable ten- 
dency to eliminate separate courses in the junior high school, such as 
academic, technical, industrial, prevocational, and commercial, and . 
to establish a general course with variables in the form of electives. 
Almost universally the work of the seventh grade is uniform, all 
pupils being required to take manual arts in varying amounts. In 
the eighth grade definite courses are also required, including manual 
arts, with opportunity for added elective work in language, manual 
arts, and commercial subjects. In the ninth grade, there is usually 
a broader field for electives, which in a general way will indicate 
future educational or vocational work. ^ 

SimpUficotion of- terminology.— Knoihbv indication of the trend 
of manual arts iri the junior high school is the growing inclination 
to avoid such terms as vocation, prevocation, and vocational guid- 
ance, or to use them; if at all, in fhe same sense that they are used 
in connection with other school work of these grades. This unify- 
ing of the work of the junior high school is invested by changes in 
terminology and by the disappearance of such terms as “technical 
course,” “ industrial course,” “ elective courses,” etc. 
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ConaoUdaUd and township schools. — Too few schools of this type 
were visited to justify conclusions and recommendations of general 
application. Furthe’* information was supplied by the supervisor 
in Ravenna County, which supplements the visits agd suggests 
' general^mment. 

It is evident that the manual aiis in these schools is limited almost 
wholly to woodwork, and possibly drawing, the Ravenna school 
being an exception. Practically all of the work is of the traditional 
type given as manual training in city schools for many yeai’S. Com- 
paratively few of the teachers arc specialists in Inanual arts work. 
Often the work is added to coaching, science, mathematics, or other 
school subjects. In many instances the teachers have had no ex- 
perience in manual arts work, and the results m most cases are very- 
inadequate. The suggestion was made that county superintendents 
should require teachers not prepared for this work to take a summer 
course in manual arts. A further suggestion was that adjoining 
townships combine in securing the services of a thoroughly trained 
teacher, with little or no added cost for school organization, condi- 
tions of travel at the present tinie making such an arrangement 
• feasible. It vras further suggested that there should be appointed 
in each county a competent supervi.sor of manual arts. 

Teachers. — There is every indication of a demand for a higher 
type of teacher than has been acceptable in the past. Better profes- 
sional training, more culture, and a broader educational outlook, as 
well as skillful craftsmanship are demanded. This general tendency 
was more apparent to the writer in communities of the Middle West 
than in many of the industrial cities of the East. 

Time allotment. — The time allotment for industrial arts in the 
junior high school varies considerably in different localities. The 
minimum seems rather definitely fixed at four 45-minute periods per 
week in double periods of 90 minutes. In a large number of the 
schools covered in the survey, the minimujn was one 60-minute period 
eaqh day, five days each week. The maximum is about ten 45-minute 
periods each week, to which four to six pericxls in mechanical draw- 
ing are added in some instances. Many variations ae to time allot* 
ment in grades and to subjects are found. 

Booms and eguipmentH. — A very wide range of difference is no- 
ticeable in buildings, rooms, and equipments for manual arts, from 
the very poor and inadequate to unjustifiably elaborate and expen* 
sivc. Very noticeable, even in some of the most expensively equipped 
buildings, is the generally inadequate provision for the storage Uf 
tools, lumber, and general supplies, and {Irovision of space teach- 
ers and for demonstration. 
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The geixf raX nhop . — Tlie general shop as a factor in manual arts is 
certainly in the experimental stage, with ample reasons for question-, 
iiig its value where conditions make possible a different typ^of or- 
ganization. But two examples were met in the entire survey that 
N'ould at all justify its claims to a place in the organization of man- 
ual arts in the junior high school, and in both of these cases the 
personal element or a local condition were the large factors of suc- 
cess. Tlie prevailing impression of work in the general shop is one 
of confusion, disorder, and waste of material and equipment and 
of time and energy on the part of both pupils and teachers. At the 
piesent stage of development, successful work in the general shop 
must depend upon conditions hardly possible in the organization of 
the junior high school, small classes or two teachers to a class. 
Kxcept in small schools where the manual arts must be conducted by 
a single teacher in a single room, an orgarfization which will accom- 
plish more effectively all that is claimed for the general shop is 
entirely possible. This point is considered later in this report in 
connection with suggested organization of courses of study. 

1 ocatioiuil guidance . — Vocational guidance, strictly speaking, is 
not a part of the work covered by this survey and report. Inciden- 
tally it has a relation to manual arts in (he junior high school, 
Ihrongh shop activities, as it should have to other school activities. 
Ihere is evidence of a marked change in the spirit and purpose of 
vocational guidance in the junior high school. The trend i.s in the 
direction of educational rather than vocational guidance. The best 
work is directed by trained and competent counseloi’s, most of whose 
time is given to following up failing pupils and those, who leave 
school, and in endeavoring to guide them in the selection of courses 
and studies best fitted to their individual needs. G'^idanC'’ apd direc- 
tion into industry are of minor significance at this period of school 
life. Aid in discovering what type of educational work is beat 
adapted to the needs of individual pupils is vastly important. In- 
cidentally the counselor directs studies of occupations, based usually 
upon local industries, from class data secured in the community. 
Talks b^ people in industry, moving pictures, and visits to plan^ 
with reports on findings, are importanffeatures of these studies. 

THE JUNIOR HIGH SCHOOL. 

DEVELOPMENT. 

The development of the junior high school has an impressive his- 
tor}’, an analysis of which is not (essential tn the purpose of this re- 
port. There can be na»doubt of the fundamental importance of th^ 
91048*-24 2 
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junior high school movement. It is the greatest and most 
reaching influence in public education in the past th6se decades. It 
is a factor to be reckoned >vith in every department of educational 
endeavor. It is influencing the work of the elementary schools be- 
low and is vitalizing and giving new life to the work of the senior 
high schools above. It is vitally affecting institutions of higher learn- 
ing through departments of education and 'for the preparation of 
teachers. It is recognized as a factor to be considered by all of the 
agencies associated with public education. It is the one really dy- 
namic influence in the traditionally static field of educational work. 
Not the least significant feature in the history of the junior high 
school is that it must acknowledge a large debt to experiments in 
which the manual arts and their interpretation in pedagogical terms 
have played an important part. 

CLAIMS AND OBJECTIVES. 

Many claims are advanced in support of the junior high school, 
most of which have to do with the mechanics of organization. Four 
educational functions are generally recognized as- important. These 
deal with purely physical and mental attributes of child life and 
are therefore fundamental. .They Hnd expression tl!N«^h — 

1. Recognition of the nature of thev child at the various stages of 
the junior high school as expressed by physical and mental attitudes 
and aptitudes. 

2. Recognition of individual differences. 

3. Meeting demands for educational and socializing opportunities. 

4. Providing exploratory opportunity essential to guidance. 

In child life the junior high school covei*s the variable, unstal>le, 
impulsive period of adolescence, where indivicThality is beginning to 
assert itself in varied and erratic, rather than in stable or well di- 
rected, waya This is a fact to be recognized and provided for as 
a responsibility of the school. 

The junior high school focuses attention upon the recognition 
and dirrotion of the varying manifestations of individuafity in the 
child. Heretofore the effoiis have been to meet the problem with- 
out sacrificing uniformity. The very nature' of child life at this 
critical period implies the necessity for the greatest possible diversity 
consistent with efficient organization.- \ 

The demands for educational and socializing opportunities in the 
junior high school are met through the various subjects and related 
activities of the school and classroom ; through more adequate pro- 
vision for assembly halls, gymnasiums, play grounds, shops, and 
home economic facilities and the cooperative activities which they 
present, and through closer contact with teachers of varying per- 
sonal interests. 
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The widely diversified life experiences demanded by the^jifganiza- 
tion and activities of the ji,nion«high school provide ampid"8co^ 
for the exploration essential to educational guidance which may 
lead to the discovery of a life vocation. 

The objectives of the junior high must find their basis in these 
fundamental functions. 

Response to these demands finds ready expression through the 
manual arts activities and should be amply provided for in manual 
arts courses. 

MANUAL ARTS JN THE JUNIOR HIGH SCHOOL. 

FUNCTIONS. ^ 

The fundamental aim of the junior high school is to provide equal 
opportunity for every child, taking into consideration his individual 
abilities and aptitudes. To all pupils the manual arts present an 
^ added means of expression, and to many their most natural means of 
cx'pi-pssion. The ultimate aims of manual arts are those common to 
all public .school education, ai\(l the manual arts work and the 
manual arts teachers should contribute their share to the fulfillment 
of these aims. 

There are two rather definite functions of manual arts work that 
should especially be considered in the junior high school: 

First. To provide a means of general development and education. 
It may justly be claimed that this tvork, properly presented, 
furnishes a general discipline and training of great value, as well 
ns a large amount r»f information concerning industrj' and in- 
dustrial methods which has a distinct educational and social value. 
Tills consideration in itself justifies the manual arts as a require- 
ment of (he junior high school even though a large percentage of 
pupils will never become industrial workers. 

In this connection the manual arts will make a large contribution 
to school work both through service it may render in providing 
related material and in the unifying relation it may have with 
other school activities. The manual arts should render an impor- 
tant service to the schools in furnishing a great variety of problems 
and illustrative material for use in connection with other school 
subjects, and through the direct products of the shops and -the 
drawing pooms, but its chief service will come through a cooperative 
relationship with other departments of the achool. There must be 
cooperation between teachers, leading to mutual recognition of 
common factors in their work, to the fixing of common objectives, 
to the discovery of contacts, and the mutual use of common prob- 
lema Association “imd conference must lead to common under- 
standing of the interi'^tion of school work. Such projecto as the 
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making and publishing of books, sdiool j)apei“s, school di-Hiuatirs, 
the school pageant, projects of serv’ice to the sclrool and the com- 
munity, scliool club work, etc., provide means for interrelated work 
in which the manual arts may play an important part. 

Second. To provide a medium for educational, guidance. Prop- 
erly organized and conducted, work in manual arts may constitute 
an important factor in the study of industrial vocations essential to 
guidance, as well as a fundamental background for later prepara- 
tion for an industrial vocation, for leadership in industiy, or for 
engineering activities. In this sense the work may be considered 
prevocational, in so far as the term applies to other school activities 
which have l>earing upon the later life occupation of the pupil. 
Tlie importance of this feature of the work increases as the grades 
advance. 

A word concerning vm'ational training seems necessary. It is 
diflicult to follow the i-easoning leading to tlie conclusion that 
vo<-ational preparation ami training is a clmrge of the junior high 
school. Such a conclusion is based upon a niisundeistanding of tlie 
function of the work, and attempts at trade preparation have not 
justified its claims. Tlie fact that children have been taken from 
the elementary schools and placed in the junior high .school adds 
notliinff to their maturity and life experience. They are still chil- 
dren, and it is too early to determine the type of work best fitted 
to .their individual neexls. Tlie school offers insufficient time to 
develop necessary skill, and, even if this were possible, inunaturity 
debars them from the industries where skill is demanded. None 
of the results thus far sho^vn justify vocational work in the junior 
high school. The original conception of tff^unction of the manual 
arts, with a broader interpretation, is manil^tly the dominant con- 
ception at the present time. The problem of the overage boy is as 
yet unsolved. It may be assumed as an incident of the junior high 
school or^nization. 

A It sliould be stated incidentally that the manual arts subjects, 
rightly conceived and correct as ..to methods, lay the foundation for 
vocational training in industry. 

DETERMINING OBJECTIVES IN MANUAL ARTS TEACHING. 

A skillful leader of a conference in the organization of courses of 
study, of which the writer was a member, made this statement: “ No 
part of the making of a course of study is more important than, a 
clear statement of aims or objectives. Indeed, I can conceive of an , 
effective course of study made up wholly of objectives.” 

This would certainly mean a new conception of curriculum build- 
ings for with such a course of study each detail of work to be mas- 
ter^ would have to be presented as an objective! 
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I 'nic statement does, however, imply a close i-elationship between 
I »>l»jectives and subject matter, which we have failed to recognize, in 
the past. The usual procedure hris been to make up an impressive 
Jist of high-sounding terms as objectives and then to select subject 
matter without any serious thought of its relation to these objectives. 
Our objectives should really grow but of the developmental possi- 
bilities and needs of the boy, and our subject matter should be chosen 
jirimarily to meet these needs. We should .study our proposed ub- 
jecti\es for their relative values, and within our larger blocks 
.'•iiltject matter we should carefully select and apportion material in 
>udi a way that we may feel assurance that onr aims will l)e attained 
in proportion to (heir relative values! 

IMiat is meant is that high-sounding olijectives mean' very little 
^ unless there are specific subject matter and methods for developing 
these objectives. ' * 


Distinctive gimeral statements of objectives in the manual arts are 
diihciilt or impossible, for without (pialihcation or explanation they 
arc merely statements of objectives common to all educational work. 

As an illustration the following general objectives seem to cover 
the field of manual arts in public education: 

1. To contribute to general intelligence and education. 

2. To provide the basis for educational and vocational guidance 

and training. 

As objectives these statements are merely generalizations appli- 
cable to the entire field of public education. But as such they are not 
siiflicienlly definite for expression in our work. If objectives are to 
luue signihcance, they miist^go further than mere generalizations. 
They must be specific statemenfs of what should be accomplished 
by specific subject matter. They must be stiidieil for relative vafues 
and to determine what subject matter and methods will accomplish 
desired objectives. I'lirtherinoie. at this stage of school life and de- 
. velopment, objectives should be exjSressed in terms of boy attributes 
and boy accomplishment rather than in terms of material accom- 
plishnaent or industrial units to be mastered. Each subject is capable 
of analysis into definite objectives, and these should be clearly before 
the teacher as a guiding influence, as definite aims to be accomplished 
in his work through choice of material and adaptation of method. 
Different subjects may have common 'objectives, but each will have 
objectives not found in other subjects. 

In formulating objectives for the different manual arts subjects, 
distinctive and tangible statements can be made. This is illustrated 
in the following statement of ojjijectives for elementary mechanical 
drawing. * 
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IVo objectives of elementary mechanical drawing seem funda- 
mental : 

1. Ability to express simple mechanical ideas clearly in drawing, 

using accepted methods and conventions. 

2. Ability to interpret the ideas of others as expressed in drawing. 
Jhese might be designated as concrete or tangible results of the 

work, successful attainment of which should estaldish a series of less 
tangible but equally important objectives and results: 

1. Mastery of an a<hled means of expressicm through the acquired 

ability to use the universal language of ilrawing. 

2. Increase in power of correct and accurate expressi»)n. 

■ 3. Increase in power of visualization. 

4. Development of accurate and j)recise thought habits. 

5. Development of the < reative instinct. 

6. Development of apj)reciation through ability to intelligently 

interpret mechanical phast*s of environment. 

7. Broadening the educational and social vision through a better 

understanding of industry. ^ 

8. Aid to other school activities. 

9. Preparation for more advanced technical work. 

10. Broadening the Held of vocational choice. 

Here we have a more spcciKc statement of objectives from which 
to organize this definite unit of manual arts subject matter. 

The most important work of the teacher in the administration of 
a course of study in the manual arts is a just, evaluation of objec- 
* lives, expressed in terms of analysis of .pjunciples involved, a wise 
choice of subject matter to cover these principles, and skillftd teach- 
ing. It means focusing attention upon the development of elements 
of character rather than upon the drawing of a base block or a 
pulley, or the making of a table or a water pail; these are merely 
means to an important end. 

This means that the teacher must select his subject matter and 
develop his methods with n definite assurance that his work is so 
balanced as to give a justly proportioned emphasis to all of the 
elements set up in his statement of objectives. 

MkTHODS IN MANUAL ARTS. 

• 

Sj^ific methods are suggested in connection with detailed coui*ses 
of ^dy later in the report. General statements applicable to all 
courses are here considered. 

Broadly speaking, there are two meth^s of accoiuplisliment in 
the manual 'arts: 

First, the individual craftsman method of production. 

* S^nd, the methqd of quantity productiem. 

% 
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THE INDmDUAL CRAFTSMAN METHOD OF PRODUCTION. 


llie imlividiin] method has l>een accepted since the beginning of 
manual training work; and its processes generally understood. It 
implies systematically organized coui-ses of work, based upon fun- 
damental principles, sequentially arranged, and applied in projects 
made by individual pupils, liy this method a knowledge and mastery 
of tools and fundamental processes is acquired, and if the coui-ses 
are well devised, opportunity is provided for originality and initia- 
tive and for the development of appreciation and the creative im- 
pulse through selection and design, lliis metliod also festers a just 
^.pride in individual achievement. The individual method will con- 
tinue to be. fundamental. It is basic, and the successful conduct of 
the iimnual arts work depends upon it. 


THE METHOD OP QUANTITY I'llODUCTION. 

Quantity production has no place in the manual arts on the basis 
of material product alone. The educational value of th© work is 
the first consideration. 

Ihere can be no doubt about the educational Value of properly 
conducted production \vork, A large amount of information about 
industry and tlie i*^idu.strial Avorld can be given which is hardly 
possible under the craftsman method of teaching. Much of educa- 
tional value comes through the discipline of organization and co- 
operation, and there ai-e many opportunities for the development 
^ of natural aptitudes and abilities- along the line of planning and 
leudei-ship. Through a simulation of the methods of industry there 
may be presented a large amount of knowledge which has a direct 
informational and social value and which may be made a means 
of educatioidtl and vocational guidance. 

As supplementing the craftsman method, any project in a well- 
organized course iiiay bo worked out on the quantity production 
plan. As a course in itself, thei-e must be a rather definite outline of 
work bast>d*upon a niore or less definite sequence of principles in- 
volved in selected projects, which may serve as standard products. 
^ For standard projects or products, substitutions may be made as 
Deeds require, provided they meet educational requirements. 

Tlie projects given under production methods, as in other manual 
arts work, should have educational value and be adapted to the 
average ability of the pupils and to the shop equipment They 
should appeal to the interests of the pupils through the school, the 
home, or the community, '^e projects ^ould be. carefully analyzed 
to determine the pearest simulation of induirtiy that can be adopted 
in the execution of the work. Some work upon the quantity pro- 
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duction bnsis shciuld be pven in nil ^rnules of the jnnioryijif;h 
school. 

Briefly stated, the following fundament nls should l)e recognized in 
the development of quantity production projects: 

1. First and foremost, the projects should hriVe educational value 

and be adapted to the average ability of the pupils and to tlie 
shop equipment. 

2. Projects should be selected that appeal to the interests of jhe , 

, pupils through the schools, the home or the comiminity. 

3. Problems that are to be worked out on a quantity production. 

basis should be subjected to a painstaking analysis to «le- 
termine the. commercial, economical and practical means of 
performing the work. 

4. Machinery, jigs, fi.xtui'es, etc., should Ik* used when possible and 

practicable. 

5. The work should 1 m* carefully (irganizetl, as far as porvible by 

the pupils, under the supervision the instructor. 

6. The organization should be. such that each pupil shall partici- 

pate in all operations. 

7. Repetition beyond the point of mental activity and interest 

should be av^ded. 

8. Shop forma, such as shop orders, time card«< proihiction control 

sheets, and other approved indu.strial devices, should la* used 
as far as practicable. 

9. The use of blue prints, drawings, specilications. and instruction 

or job sheets should be an important feature of production 
work. 

10. In the use of machinery emphasis should l>e given to safety* 
methods. 

The difficulties of handling' quantity production work in the 
schools are due mainly to two things: 

1. Failure to recognize differences in conditions of work and aims 

in the factory and the schools. 

2. Lack of effective organization in the school shop. 

Comparing conditions in industry and the school we find in in- 
dustry largely skilled adult workers, modern si)ecialized eqtiipment, 
an eight-honr day, one learner to perhaps 20 skilled w’oi kers, steady 
work of the individual on one kind of work, the work of primaiy 
importance in the life of the worker,* the aim a material product; 

• in school unskilled children, very limited equipment, at most one 
and one-half hours w'ork each day, 20 or moi*e boys to one teacher, 
constant shifting of workers so all may participate in all operations, 
the work ’but one of many equally important interests, the aim a 
boy product. Under such conditions there can be only a simulation 
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of the methods and results of industry' in the schools For this rea- 
son the teacher should make a definite effort to explain to the pupil 
the actual working conditions prevailing in industry. Where possi- 
ble the classroom work should be supplemented by visits to indus- 
trial plants. 

' Successful quantity production work depends upon systematic 
organization; upon a more or less definite sequence of principles, a 
carefully selected sequence of projects involving the§tw principles, 
and careful^lass organization. 

As aids to organization, a series of sho'p forms is herewith sub- 
mitted. .A production control chart is also sugge.sted. This chart 
is to b^ reproduce(f as a wall chart about 3 feet high. Large 
figures placed in the spaces indicate the number of pieces assigned 
under each operation. Sniall figures above the larger figin-es may 
Ih‘ u^ed to indicate, the order in which the pupils follow the assign- 
ments. Pitpils check assignments as finished. A glance at the chart 
at any moment shows approximately .how many of each operation 
have l)een completed and how many pupils have participated in each 
Operation. 

Since the methods of quantit}' production are not well defined or 
understood in their relation to* manual artsj^hey have been con- 
,/idered soniewhat in detail. ^ 

The four shop forms as here printed are much reduced in height. 
The originals are printed on paper 6 inches w-ide by 9 inches high, 
with added space or ruling. 

WEST JUNIOR HIGH SCHOOL 

SHOP ORDER 

Order No Dept, of 

\ I 

Ordered by.-. Deliver to 

Date Wanted.. Promised » 


Specification : 


[Tbe ortgln»l biaok bad > ft-tneh space bere.) 


Si 


Checked by Rec’d in Shop 

Make out in duplicate, 
copy to go to Shop. 

Cleveland 
Public Seboob 


Form I-I 
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WEST JEJIIOK HIGH SCHOOL 

JOB TICKET 

Order No. Lot No. Dept, of 

Dtitc Job 

Wanted :? Promised 


Item 

Thick- 
* 1 nesa 

1 

Width’ Leneth 

i 

1 

Material . [('h’k 

Remarks 

» 

1 ! 

1 

1 1 





1 

! 

[The original blank had a &-lnch space hero.) | 


3 

i ^ 


i ! 


’ 

I 1 1 


Make out in duplicate Rec'd in Shop 

Copy to go to shop 

Cleveland • 

Public Schools 


WEST JUNIOR HIGH SCHOOL 

TIME CARD 


Dept, of . . 
Group No. 


r 


Workman 


Pair 

Order 

No. 

IjOt 

Nb. 

OPERATION 1 

H6urs 

('oat 

1 

Grade 

. 

1 




1 



i 

1 [ The original blank had a .Mnch space here 1 


i 



L.J_ 

»■ 


1 











n* 

^ — 

1 

1 


Cleveland 
Public Schools 





Form 1-3 
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WEST JUNIOR HIGH SCHOOL 

SUMMARY SHEET 


Order No Dept, of 

Ordered by Completed Delivered 



ClerHftml 
Tublie Suhm>Is 

Form 1—4 


Production Control Chart 

SCMOOL . 










' • . - ^ 

1 

1 
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n*mi# “ 
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MANUAL ARTS IN THE JUNIOR HIGH SCHOOL. 


DETAILS INCIDENT TO METHOD. 

Incident to the development of these general methods are many 
devices essential to succeSful teaching of the manual arts. Most 
important are those that multiply contacts between teacher and 
pupils, for from these personal relationships come fundamentak 
values of the manual arts work. Demonstrations by the teacher and 
pupil, brief talks, conferences and discussions upon the work and 
related subjects, assignment of problems for investigation and 
report, individual help and advice, the use of references, drawings, 
specifications, instruction or job sheets, collection and use of illus- 
trated material, and utilization of special interests of the pupil are 
all devices leading to "this personal relationship. Emphasis upon 
one of these devices to the exclusion of others uses it as a prop rather 
than as a lever. The experienced teacher of manual arts is inclined 
to view with concern the tendency to single-track methods. 

Particular importance should be attached to correct practice bused 
upon the! standards of tlie industry which serves us the basis for 
the work. Formerly variations from accepted practice were justified ‘ 
on the ground that the practice of the craftsman was not always the 
best practice for educational work. To-day the tendency is to 
measure accomplishment in terms of industrial and commercial 
practice and standards. The right way is usually the best way, and 
conversely the best way is the right way. 

Skillful workmanship is given much less ehiphasis than its educa- 
tional value demands. The best that the pupil is capable of doing 
is the least that should be expected of him. This is a fundamental 
principle of teaching in all other work and of life in general. Tie 
normal boy takes pride in the results of skillful workmanship, and 
every possible device should be used to help him to know and strive 
for a high standard. It is easier to cultivate good ^abits than to 
overcome bad habits. Skillful workmanship is usually the expres- 
sion of intelligent thought, and both are valuable assets in the affairs 
of life. Certainly both are a valuable foundation for later in- 
dustrial training. Too often arguments against a demand of skilful 
expression in manual arts are manifestly an alibi for poor work. 

The value of the use of textbooks in manual arts is seriously 
questioned. It is one of the good fortunes of the work that it has 
not been subjected to the narrowing and limiting influences of pre- 
dkermined methods and subject matter. The nature of the work 
precludes texts as insufficient in scope to meet the demands of var>'- 
ing conditions. The outlines of teachers and pupils, with such notes 
as may be given, should be so organized as to constitute the texts 
for the various subjects. On the other hand, there should be the 
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Widest possible range of reference books and material to which the 
touchers and pupils alike may turn for information and help. 

Another point of importance pertaining to methods in the manual 
arts is correlation of this tvork with other school subjects. This is 
perhaps one of the most difficult problems of rektionskip between 
tli(‘ regular and special work and the regular and special teacliers 
of the school. The difficulty is not so much in Rnding material and 
contacts for correlation between the manual arts and other school 
activities as in finding the organization and securing the cooperation 
that will getjj^t across. It has been tried without significant success. 
The traditional methods of decades are against it. Practical life 
e.xperiences and relationships as illustrations are impossible to the 
average teacher. Their significance and value must be demonstrated 
primarily by the manual arts teacher in the manual arts room. The 
problem is worthy of intelligent investigation study. 


BASIS FOE DETERMINING SUBJECT MATTER. 

The organization of subject matter in the manual arts for the 
junior high school means the selection and adaptation of existing 
activities in industry to the educational needs of children of the 
seventh, eighth, and ninth school years. The process must be one 
of selection and adaptation upon the basis of an understanding of 
the physical being, mental attitudes, and capabilities of children of 
these grades. 

The traditional method has been .that of sejecting typical trades 
or trade units, analyzing these into fundamental processes, and de- 
vising methods of presenting to classes. This method is a tradition 
inherited from the early days of manual training, strengthened by 
the wave of vocational education which later submerged the manual 
training work and which is still the prevailing influence. Wlttle it 
is probably the best procedure in the selection of subject matter for 
special and trade instruction, it fails to meet the requirements of 
manual arts in the junior high schooL It prescribes the work and 
prohibits significant accomplishmeni in more than a very few of tie 
industrial activities adapted to junior high school work. 

A broader conception of manual arts work is presented in yliat 
might be termed related activities included within certain of the 
larger units of industry. A study of industrial occupations reveals 
^the fact that alm'ost all Rre included in or closely related to the 
activities that have to do in some form with wood, metal, and the 
materials.pf the typogra^ic arts. It would sgem logical, therefore, 
that activities adapted to manual artsJn.'thS' junior high school, with 
the niajor objective of ^toeral education, should find their best ex- 
pression through related work in the three fundamental occupational 
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fields of woodworking, metal working, and printing. Within these 
Helds, including drawing, w’ill be found latitude for the broadest 
possible interpi’etation or expression of the manual ai'ts. This basis 
of organization is further justiHed on grounds of economy in space 
and equipment. 


MEASURING ATTAINMENT IN MANUAL ARTS. 

Thero is at present a general interost in establishing measurable 
standards of attainment in manual arts. '1 he interost centers largely 
in attempts to determine what pupils should know and la* able to do | 
as a result of shop exi>eriences; The commonly accepted stateinenis i 
of things to be accomplished and knowledge to l>e acquired manifestly 
mark them as incidents to well-organized courses in manual arts 
work. Their significance lies in the fact of leading us to clearly 
state our objectives of accomplishment in manipulative processes and 
information, to fix upon the methods and proces.ses necessary to reach 
our objectives, and to provide the means fGr measuring attainment. 

It is not essential that the information or processes be classified 
with reference to industries. Tlie facts of importance are that wo 
determine what the pupils need to know, that our courses be planned 
to give information and skill with a definite purpose, and that they 
provide for a definite njeasurc of attainment. i 

A point to be emphasized is that the type of work suggested does 
not furnish subject matter for a particular time or place in manual 
arts work. It should be incidental to all courses throughout the 
years of the junior high school. 

Suggested subject matter takes largely the form of inanip\ilations, 
i-epair work, and study of materials. The following statements, 
taken at random, are typical. Extended lists are given later in con- 
nection with an outline of work in simple mechanics. Not all of the 
topics listed will be considered important. Othere may be added. 

Sawa: 

Know kinds. Know use of each. 

Saw n board to meaaure. 

Saw a round hole with a compass raw. 

Nalls and screws: 

Kinds commonly used. How deslKuate slaes. 

Drive and draw balls. Drive screws. 

Sharpening: 

How. to sharpen ii knife, plane, auger bit, chlHel, siteare, lawn mower, 


etc. ' 

Kind of cutting edge required for each 


Soldering ; 

Tin h soldering iron. 

Solder holes in a piece of tin plate. 
Bolder joints In pieces of tin plates. 
Bolder household ataosUs. 


Bolder a connection. 
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Faucets: 

Resent faucets. 

Replace worn wasliers (liot and cold water). 

Rewaslier automatic faucet, compression bath. cock, fuller hall faucet, 
hall cock In closet tank. 

•Meters: 

How to read gas. water, electric. 

How to figure coats. 

W'iudow.s : 

Cut glass to size 

Replace broken lights (putty or wood strips). 

Renew wcdglit cccrcls or chains. 

Repair or put up window shade's, rollers. Iirac'kets. curtain rods. 

Turn shades (how I'liHtetied). 

•Make a screen ic* fit a window. 

Finish : 

l\iiuls of finish. 

How tc» api»ly paints unci simple fini.shes. 

How to clean and reflnish floors. 

"When and how to use paint, stain, shellac, varnish, filler. 

Mix and use whitewash. 

Apply kalsdmine. 

How’ to remove varnish, tUcellac, paint, etc. 

Care of painting tools. 

Rebronze *pii>e8 or radiutoi-s. 

Apply enamel (wood and metal). 

Repair holes In plaster. 

Metals: 

Kinds commonly used — slieet Iron, cast Irou, wrought Iron, steel, tin, 
hrass. copper, aluminum. ^ 

When eacli kind is used. 

('Mt Iron with cold chisel. " 

Hack saw and file a piece of Iron stock to size. 

Drill In iron. 

Tap a small thread In piece of Iron. 

Make a rectangular hole In a itlei*e of Iron. 

Make a knife blade. ^ 

Make a bracket (metal) for shelf. 

Cement : 

Different mixtures of cement, sand, aud gravel 
When each is used. 

Mix cement. 

Electrical work: 

Make dry and wet cell, use of each. 

Kinds of splices, when each Is used. ^ 

Solder a connection. 

Connect one push button, one bell, and one battery. 

Connect one push button, two bells, and one battery. 

Connect two push buttons, one bell, one buzzer, and one battery. 
Adjust breaker points In a bell or bozxer. 

Wire one switch to operate one lamp. 

Wire two Uiree-way switches to operate one lamp. 

Install a transformer. 

Wire a lamp socket 
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Electrical work — Continued 

Wire different attadiment plugs. 

Wire a small lamp. 

Make a beating element. 

Locate and refill a burned-out fuse. 

Learn principal rules for electric wiring. 

Tji)eB of Insulations. 

Connect an extension cord. 

Trace door-bell trouble. 

Repair an electric iron, toaster, heater, curling Iron. etc. 

Dfawlng: 

Make simple sketches. 

Make simple working drawings. 

Read simple w’orklng drawings. « 

COURSES OF STUDY IN MANUAL ARTS. 

The selection and organization of courses of study in the manual 
arts is premised upon previously determined objectives, methods, 
and subject matter, within the Jimitations fixed by maturity and 
development of pupils and conditions under which the courses must 

• be administered. 

FACTORS LIMITING SELECTION AND ORGANIZATION. 

The selection of subject matter in the manual arts is limited by 
the accepted meaning of the term to the field of industrial activities. 
In outlining the following courses the necessity for a more or less 
orderly analysis of principles and arrangement of subject matter as 
background for differentiation and adjustment to varying conditions 
is assumed. It seems obvious, from the principles before estab- 
lished, that courses should have a practical content to be presented 
in compliance with the standards and practices of industry. 

' In general the courses here outlined are organized upon the 
group plan, the various groups presenting limited fundamental 

• principles which may find practically unlimited application in a 
great variety of projects. With this plan, vertical developmrat may 
be compassed within a minimum of time, with opportunity for 
horizonUl development where added tkne is requii^ or elected. 
The projects or problems named in the groups are intended to be 
suggestive. Any work may be substituted tliat meets the- fixed 
requirements of the g^roup. 

Provision should be made in every course f<R: extension of the 
household mechanics idea in its application to repair and con^ruc- 
tion work for the school or home, and for cooperative effort in the 
working out of school projects, within the limitations of time and the 
ability of the pupil. 

The aim is definite organiaation of courses so broad and elastic 
as to meet the requirements of widely varying conditions. 
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Oeneral Htatement . — Mechanical drawing is an important element 
of the universal language of drawing. A knowledge of its funda- 
mental principles, with ability to apply them in interpreting 
thought, should constitute a part of the educational equipment of 
evei'y adult. It is important as a unifying influence in the manual 
iirfs work of the junior high school, as well as an aid to other school 
activities. It has a thought and subject matter content of value in 
itstdf, which can be made of greater service to the pupil and to the 
sclmol if taught as a related subject in a drawing room, rather than 
as an incident iA a variety of shopli. 

An attempt to formulate an elementary course in mechanical 
drawing meets with difficulties inherent in the development of the 
subject it.self. The underlying principles are derived from de- 
M i iptive geometry, a highly abstruse mathematical subject particu- 
larly emphasized in technical schools of engineering. As a result, 
practically all of the works upon mechanical drawing are dominated 
liy the traditions and teachings of these schools. So strong is this 
influence that it is exceedingly difficult for the technically trained 
engineer or teacher to approach the subject with methods sufficiently 
simple to meet the needs of immature pupils. 

The problem, then, is one of determining the simple elements of 
tlie .subject and of i)resenting these in terms of the needs and capabil- 
ities of children of the earlier junior high school grades. 


OBJRCnVM. 

Two objectives of element aiy' mechanical drawing seem funda- 
mental : 

1. Ability to express simple mechanical ideas clearly in drawing, 

using accepted methods and conventions. 

2. Ability to interpret the ideas of others as expressed in drawing. 
These might be designated as concrete or tangible results of the 

work, successful attainment of which should establish a series of 
less tangible but equally important objectives and results : 

1. Mastery of an added means of expression through the acquired 

ability to use the universal language of drawing. 

2. Increase in power of correct and accurate expression. 

Increase in power of visualization. 

4 . Development of accurate and precise thought habits. 

Development of the creative instinct. 

G. Development of appreciation through ability to intelligently 
interpret mechanical phases of environment. 

7. Development of habits of neatness, care, and accuracy. 
91048*--24 3 
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8. Broadening the educational and social vision through a better 

understanding of industry. 

9. Aid to other school activities. 

10. Preparation for more advanced technical work. 

11. Broadening the field of vocational choice. 

The most important work of the teacher in the administration of 
this course of study is the just evaluation of these objectives, e.\- 
pressed in terms of analysis of principles involved, a wise, choice of 
subject matter to cover these principles, and skillful teaching. This 
means focusing attention upon the development of the elements of 
character rather than upon the drawing of the base, block, or the 
wheel, or the taboret : these are merely means to an important end!* 


MTrTHOI). 


1. General . — The primary aim o^ the course in mechanical draw- 
ing for seventh, eighth, and ninth grades is to develop in the pupil 
the ability tp represent objects in working drawings. -The mere 
making of drawings is in itself unimportant. The simple principles 

/^'should be mastered so that the pupil may make his own application 
’ to the problem which confronts him. 

2. Orgofnization and development of the cowse . — The course is 
organized into “groups” presenting principles, under “purpose,” 
“suggestions for lesson outlines,” and “plates.” 

The process of developing the course implies a sequence of difficul- 
ties in subject matter and a sequence in presentation. The first is 
suggested by the “groups” into which the course is divided 5 the 
second must be. the work of the teacher in building up a series of 
progressive steps in planning the individual and successive lessons. 
Too much emphasis can not l>e placed upon the carefully planned 


lesson. 

The process of development should suggest certain progressive 
.«?tep8 covering the course and lending to a mastery of simple working 
drawings, such as : 

(а) Discussion of the relation of working drawings to industry 

and life experiences. 

(б) First lesson or lessons more or less dictation, teacher working 

at the blackboard and pupils following. 

(<r) Work from blackboard sketches made in discussion, the teacher 


sketches without instruction 


following the pupils. 

{d) Pupils work from blackboard 
by the teacher. 

(e) Drawing from individual sketches of models by the pupils 


individual 
ns frov/ 1' 


with suggestions frong the teacher. 
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(/) Drawing from sketches of simple models by pupils without 
instruction. 

(g) Work from specificalions. 

Representation in mechanical working drawing is based upon the 
I»rincij)les of descriptive geometry, or orthographic projection. 
I'hese principles are fundamental, and their development should be 
constantly in the mind of the teacher throughout the course. 

The traditional method of developing these principles has been 
througli the medium of abstract geometrical figures. The desired 
end may be better a^complislied through the use of concrete objects 
rej)resented in view and working dia wings. Av'oid all reference to 
jdiiiies of projection, lines of intei-sectlon, etc. Designate the dif- 
ferent views of the object as top view, front view, and end or side 
view, because they are what we would see if we looked at the object 
from the top or the front or the side. Show, or lead the pupil to 
discover, that there are definite reasons for the placing of the dif- 
ferent views, such as clearness of interpretation, facility in making 
the drawing, convenience in placing dimensions, etc. 

Free-hand drawing of a very simple character, both in working 
and perspective sketches, should have an important place in the 
course. Suggestions will be found in Perspective Sketching from 

orking Drawings, by Mathewson, and Mechanical Drawing in the 
High School, by French. 

Kinphasis should be given to lettering. A later page is devoted 
to this subject, giving standard letter copies. 

It is understood that the constructive work of the shop should be 
the fundamental basis for work in mechanical .drawing, l^hop prob- 
lems with which the pupil is immediately concerned, or with which 
he is familiar, should furnish the drawing subject matter when pos- 
sible. It is not essential that a shop drawing he limited to the prin- 
ciple under consideration at any particular point in the outline. 
Principles may appear in any drawing, which are assi^ed for more 
careful consideration to a later place in the outline. 

3. Devioet. — Use models of the objects to be represented in the 
drawings. In the early stages of the work a large model in the 
hands of the temjher may best sene the purpose. Later, the pupils 
should work from individual models. 

Much illustrative material should be collected by the teacher in 
the form of drawings, blue prints, and particularly objepts from 
which the pupils may work, such as models, tools, maclime parts, 
etc. Pupils should be encouraged to furnish such material. 

Other devices for developing self-expression will occur to the 
teacher, such as the constant uJe of blackboard sketches, wo rking 
from perspective and isometrie drawings, etc. 
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4. ParticulnV attention should bo given to the tech- 
nique of drawing — the correct use and care of instruments, and 
materials, methods of procedure, neatness, care and accurac\, 
quality of workmanship, etc. 

5. Inkmi.—\w pracrtc-c ink work is confined very largely to trac- 
ing. For practical and informational purposes the pencil drawing 
meets most iv<|iiirt*iiients. In general, ink work should not be intro- 
duced until the work of the nintii grade is well under way. Occa 
sionally exceptional hoys in the early ninth grade, or even in the 
eighth grade, niav he allowed to ink their peneil drawings. 


TIMK SCllKDl I.K. 


A minimum of one <louhlo period of 90 min\ites each week is 
recommended for rerpiired work in the i A. bP, and BA grades, with 
provision for election of one added double period of 90 minutes in 
the 8D and 8A grades, and ihe election of three double periods of 90 
minutes in the 91i and 9A grades, ninth grade election in drawing 
to be. re<iuired if ninth grade .shopwork is elected. 

The amount of work that can be covered in a given grade or 
given period of time is, of course, problematic. ith the. same con- 
ditions, the amount will ditter sliglitly under the insti notion of 
different teachers. It is, therefore, essential to the organization «>f 
the work in u sy.stcinthat definite limitations l)e li.xod to the priii- 
ciples that shall be covered in any one grade. It is recommended 
that the work of the 7A grade be limited to Groups I and 11; the 
8B grade to Groups 111 and IV; the 8A grade to Groups V and VI; 
the 9B grade to Groups VII to X inclusive, and the 9A grade to 
succeeding groups. 

Within tliese vertical limitations will be found in supplementary 
work, or in shop or other correlated w^ork, ample scope for horizon- 
tal development both for required and elective work. Under this 
arrangement classes that have for any i-eason missed the work of an 
earlier grade may, within* a limited time, cover the principles of 
earlier work as well us those of the present grade. 

LEITEKINO. 

1. Oeneral.—^o part of a drawing is more important than the 
lettering, and every effort should be made to develop, on the part of 
the pupil, skill and appreciation of good practice in lettering. 

2. Method.— M\ lettering should be strictly free-hand. In general,, 
skill should be acquired through the lettering of titles and records^ 
on the various drawings. It may bo advisable to have addUional 
practice in dealing with the principles underlying the construc- 
tion' of letters. Such instruction should be given in the form of 
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small practice slieels, accompanied hy blackl)oard illustration and 
the use of letter copies. Lettenng plates us such should be avoided. 
Use horizontal guide lines and in earlier practice, at least, vertical or . 
inclined direction lines. 

3. Style of letlevH . — Tlie standard alpliahets to he used in lettering 
should he the gothic capitals and Reinhardt lower-case letters, verti- 
cal inclined 30° to the vertical. Standard height for the large 
caps .tiid figuresshould he V’d inch and fo\;^small caps and lower-case 
Icttei's J inch. In the seventlf and eighth gi’ades the gothic caps 
should be used e.xclusively ; in the ninth grade the l(t\ver-case Icttei's 
may he used for nrites. 

4. Ili'fe/rturs . — The following refeivnees ai*e suggested: 

Kssentials of Lettering, by French and Meiklejohi^ 
KngiiuH'ring Drawing, by French, rhapler V. 

r». t^tntidai'd hfferx . — ' 

ABCDEFGHIJKLMNO 

PQRSTUVWXYZ 

ABCDErCH/JKLMN 

OPQFISTUVWXY^ 
abcde^h//k/mnopqrstuyw’.x)^ 
/ 2 J 4567890 & ///^ 

FicruE 1. — Htundard IctlerH. 

8TANDAK1) SIZE OK DKAWINUS. 

The standard size drawing should lie 9 hy 12 inches, with Imrder 
lines placed \ inch from the up|ier, low^er, and right-hand edges, and 
1 inch from the left-hand edge. When a larger drawing is needed 
it should l>e 12 by 18 inches, with border lines placed 1 inch from 
upper, low-er, and right-hand edges, and inches from the left- 
Inind edge, 

RECORD STRIP. ' * 

The record should l>e placed in the lower right-hand comer of the 
drawing and should be as restricted in vertical space us possible. 
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A record strip | inch high and lOJ inches long is suggested, with 
two lines of lettering. ITie lettering in the record strip should be 
gothic capitals, vertical or inclined 30® to the' vertical. ’See plate. H 
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E^guee 2. — Standard drawlDg. 


OIJTLINK. 

In the following outline “suggestions for lesson outlines”. are 
omitted. 

Group I. 

Turpose: Simple two-view Urawings of obje<‘t8 in horizontal nnd vertical 
lines with all edges visible. 

Plates": 

Plate I-a. — Base bloi‘k, 1 by 3 by 6 Inches, or the saiulpai)er block, 
1 by 2} by 4 Inches. 

Plate 1-b. — Clamp or rabbeted block. 1 by .3 by 4 Inches, rabbet 
i by J Inch. 

Additional platea.— Added plates should be of selected problems In- 
volving the principles of this group, at the option of the teacher, 
governed by the time allotted to requlreil or elective work. 

Group II. 

' Purpose: Drawings Involving Invisible edges In two or three views. 

Plates : 

Plate Il-a. — Hollow block. 

Plate IT-b. — Guide block or single hollow tile, 

Plate TI-c. — Box. 

Additional plates.— Added plates should be of selected problems and 
appropriate shop drawings Involving the principles of this group, 
n.t the option of the teacher, governed by the time allotted to re- 
quired or elective work. 
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Group III. 

Simple view ami workiiii; druwint^s involving inclined lines. 
Plates : ” 

Plate lll-a. — Shelf bracket. 

Plate lll-b. — Angle block. 

Plate III-c. — Match-box holder nr i»aiK*r weight. 

Plate III— d. — Garden marker. 

Additional plates.-r-Added plates Hliould Ite of selected problems and 
appropriate shop drawings involving the principles of this group, 
at the option or the teacher, governed by the time allotte«l to re- 
quired or elective work. 

Group IV. 

PurjMJse: Simple view and working drawings involving' circles. 

I Plates; 

Plate IV-a. — Solid and hollow cylinders. 

Plate IV-b. — Tray or mallet head. 

Plate IV-c.— Circular frame or wheel. 

I • Plate IV-d. — Cast-Iron washer or collar. 

Additional plates. — Added plate.s should be of selected problems" and 
appropriate shop drawings involving the principles of this group, 
at the option of the teacher, governed by the time allotted to re- 
quired or elective work. 

Group V. 

PuriKtse: Working drawings involving simple tangents. 

I^tes : 

Plate V-a. — (’halii link. . 

Plate V-b. — Slotted link, magnet, or ring. 

Plate V-c. — Bread board, 

Plate V-d. — Sleeve board. 

Additional plates — Added plates should 1^ c»f selected problems and 
appropriate shop drawings involving the principlea of this group, at 
the option of the teacher, governed by the time allotted to required 
or elective work. , 

Group VI. 

Purpose: Shop problems involving tlie princlides which have lK*eii thus far 
Introduced. • ’ ' 

Plates: 

Plato Vl-a. — Broom holder. 

Plate Vl-b.— Bird house. 

Plate VI-c.-*Oookle cutter. 

Plate Vl-d. — Cup. 

Additional plates — Additional plates should be selecte<l from appro- 
priate shop or other problems, at the optlqn of the teacher, governed 
by the time allotted to required or elective work. 

NINTH ORADB DRAWINQ. 

Assuming the beginning of ninth grade drawing at this point, 
the election of this subject is more or less indicative .of a ^ture voca- 
tional choice. Its aim is therefore partly prevocational, preceding 
preparation for trades or a' higher technical education. For this rea- 
son it seems necessary to deal more fully with the technique and 
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conventions of mechanical drawing", and with the rea^ns for their 
use, than would be required for a purely educational presentation of 
Vthe subject. 

Emphasis should be given to method in letter construction, to per- 
spective sketching for the purpose of giving added means of ex- 
pression and help in interpi'etation, and to orthographic free-hand 
sketching as preliminar}' to each mechanical drawing. 

The theory of projections should be given some consideration as 
explaining the principles upon which working drawings are based. 

A limited number of geometrical construction problems which 
have concrete application in drawing, cabinet, pattern, and machine 
work should be introduced. 

Working drawings of greater diflSculty, in detail and assembly, 
shaidd be emphasized, teaching more fully accepted Qonventions for 
working drawings. 

OfOup VII. 

Purpose: Study of the principles of projections us related h» wyrking 
drawing. 

Plates : 

Plate Vll-a.— Problem 1 : Square [)rism. 1* by IJ by Inches, long 
edges perpend^lnr to H. tAvo long faces parallel to V. 

Problem 2: xlp prism on lower right e^e, parallel to V, thmugli 
30°. Draw projections. 

Problepa 3: Draw side view of problem^. 

Plate Vll-b.— l»raw square pyramid li by IJ by 21 Inches iK»riH*n- 
dlcular height as in Plate Vll-a. 

Plate VII-c.— Detail of mirror frame. Working drawing in three 
* projectlona 

Plate Vll-d.— Stretcher detail. Optional. 

Plate Vll-e.— Box. Draw from specifications. 

Specifications : 3 Inches high, 4 inches wide. 10 Inches long, outside 
dimension. End hoards set } Inch from ends of side boards. 
» Partition in omter. Partition and ends housed 1 Inch into 
side boards. 11011001 esteml.s all over box; 8-lnch iiiaterlul us(m1. 
, 0 Scale, one-half size. 

Group VIII. 

Puriwse: ^Vorklng drawing In detail and assomlily. 

Plates : 

Plnie Vlll-a.— Footstool. Draw In hssembly, Tholce of three tyi>es. 
Plate Vlll-b.— Tahoret, umbrella stand, piano bench, telephone stand, 
• table, etc. 

Plate VI I I-c.— Detailed drawings of Plate Vlll-b. 

Plate VIHhI. — (’ omponnd rest. 

Plate VlIKe. — Planer V bfock. 

Group IX. • 

Purpose: Applied geometrical oonstruetlon problems. 

Plates : 

Piute lX-«.— fSeomcIrlciil proldcras. Selection of six from list 
Additional plates. — Selected problieiiui. • 
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(iivup X. 

Purpose: Technical skill and knowledge of drawing cooventions. 

Plates: 

* Plates X-a-b-o. — Machine details Involving circle 

Additional plates. — Additional plates should be made from similar ^ 
problems, and appropriate projects In the various shops. 

Succeeding groups. 

For succeeding groups constituting the work of the 9A grade, two lines 
of work are suggested : 

L A continuation of detailed machine drawing, inbloding ireful 
study of drafting room conventions, and anticipating the pattern 
work <»f a higher grade. Truduga, blue prints, etc., retlrawlng 
from reduced drawings with emphasis upoq the development. 
,of technique demanded In commercial drafting rooms, problems 
Involving auxiliary views in oblique projections. 

2. An elementary course in arcliitet'tural drawing. 

SIMPLE MECHANICS. 

' • 

Oenerdl statement . — The term ‘‘ simple mechanics ” is used in 
designating the following course of work as rather more inclusive 
than the commonly used terms “home mechanics” or “household 
mechanics.” 

Investigation makes it apparent that while the general trend of 
thought is along the line of this type of work, no very definite or 
conclusive courses of study have thus far been 'developed. A com- 
plete and significant course of study in simple mechanics for tiie 
junior high school will require much more careful thought and time 
than has hitherto been given. The course here outlined is in the ex- 
perimental or “ try-out ” stage. 

The period covered by the 7B grade is ^that of transition from 
childhood toward youth. It is a period of unrest, of protest against 
restraint, of changing ideals and purposes. Boy interest is in ex- 
periences rather than in their influences upon life, in results rather 
than processes; and these interests center largely in the home and 
play life of the boy. To the boy knowledge is worth while largely 
in proportion as it contributes to his immediate plans or needs, and • 
these are widely diversified and little concerned with sequence or 
^ method. To him emphasis is upon the objective — th^ need or result, 
rather than the process — the doing or making. 

The following suggestive course of study in manual arts for 7B 
grade boys is based upon certain considerations that seem funda- 
mental : 

1. The physical development and mental attitude of the bby at 

this period of school life. 

2. That actual experiences in living are more important at this 

period of child lill||ihan preparation for later living. 
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8. The interests of the boy and how tlie school and the home may 
cooperate in utilizing these interests. 

4. What particular knowledge is worth while to the boy, and why. 

5. Should the course deal with a specific or a diversified subject 

matter? 

OBJECTIVR.S. 

Based upon these general considerations 4t would seem that a 
course of study in manual arts for the 7B grade should deal with 
the broad general aspects of industrial activities rather than with 
a specific industrial subject, and that the objectives of such a 
course should anticipate general rather than specific accomplishment, 
'rtie following ai*e suggested as objectives that the twicher should 
anticipate in a well-planned and well-administered course in simple 
mechanics: 

1. To give a practical working knowledge of the fundamentals of 

a number of industrial occupations. 

2. To train the pupil to plan and execute necessary repairs and 

necessary or desirable simple constructions. 

8. To develop self-reliance, confidence, and initiative in emergency. 

♦4. To develop habits of observation and appreciation and a just 
pride in personal accomplishment. 

6. To teach habits of thrift and a wholesome respect for the 

furnishings and appliances of the honae, the school, and the 
community. 

6. To give opportunity to try out simple processes in a variety 

of simple industrial activities. 

7. To give a practical knowledge of simple mechanical devices and 

of materials of common use. 

8. To teach the typical uses of common tools. 

' 9. To train the pupil to worit from verbal and written directions 
and from drawings. ^ 

10. 1*0 give an insight into a *riety of industrial occupatuma^ 
which may discover interests, aptitudes, and skills which will 
0 be suggestive in guidance. 

The most important work of the teacher in the administration of 
this course of study will be the just evaluation of these objectives, 
expressed in terms of a wise choice of subject matter and in skillful 
teaching. This means focusing attention upon the development of 
elements of character rather than upon material results of the work. 


METHOD. 


The aim dt'the course is to develop in the pupil interest, thought, 
initiative, self-reliance in emergency, and a certain amount of skill, 
as well as to impart information concerning industry and materials. 
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Within the limits of time the teacher must select from the sugi^sted 
outlines material that will best accomplish the initial purpose. Class 
conference and discussion, the assignment of problems for investiga- 
tion, demonstration, individual instruction, the use of instruction 
t-heets, related material, and, where possible, visits to industrial 
plants, are all means to the desired end. Typical teacher’s lesson 
l>lans and instruction sheets accompany the outlines. 

OUTLINE OF WORK. 

V 

'I’lie outlines of work submitted are purely tentative and suggestive. 

W ithin the time limits it will not be possible to accomplish more 
than a fraction of the Tvork outlined. Tlie work is new, and, for 
the present, selection must be, left largely to the wisdom of the 
teacher. 

ORGANIZATION. 

As usually organized, work in simple or home mechanics is given 
in a single room, equipped for the varied activities of this type of 
work. It would seem that a better organization could be developed 
by dividing th^ work between two rooms and two teachers. In this 
way pupils would have the advantage of more complete equipments, 
utilizing with very small additions the regular equipments of the 
standard shops. Treachers would have fewer activities to direct and ‘ 
su|>ervise, and both roomsi would be available for regular class work 
in the subjects for which they were equipped. 

In the following list of suggestive activities shop No. 1 and shop • 
No. 2 indicate, respectively, wood shop and general metal shop. Tho 
desirable organization will give continuous work in either the wood- 
working shop or the metal working shop, classes rotating in the 
middle of the semester. With an even number of classes this ar- 
ia ngement 18 convenient. An odd number of clusses causes compli- 
cations in program making. To obviate these difficulties, clas^ 
may be assig 4 ed half time each week to the wood shop and half 
time each week to the metal shop throughout the semester, or the odd 
class may woric to this program and the remaining classes to be bal- 
anced against each other as suggested above. 

aUGOESTED SHOP OUTLINES. 

Shop I — Woodwork. 

Puudaiuental proceaws: 

1. Working to (IlmeuaiiMK * 

(I. Garden marker. 

t. Cutting board, etc. 

2. Asaemhllng purta — I n>x pMbletn. 

a. Salt box. 

b. Kuife and fork box. 

0 . Tool box, etc. 
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I'UQdamentHl prtKJWHes — (’ontlmitil. 

3. Form work. 

a. Knlto linndle. 

b. Troifrel ImndU*. 

r. Hummer handle. et<’. 

4. Fitting 1oc‘k. 

5. FlttlnK hinges. 

G. Study <»f materials. 

7. Uelate<l work. 

^^lelated repair and eoivvit met ion jirojoeis; 

1. Doors. 

а. Uepalrinj: Usks— adjust in;: springs, oiling. 

б. Door knobs, laxiks, slops, clit'fks. 

c. Sagging doors. 

2. Windows. 

a. Replacing broken glass — rjniHy, molding. 

b. Adjusting weight cords. 

* c. Fitting window screens. 

3. 'Window shades. 

a. Rollers and brackets. 

' b. Chitting and fitting rods and brackets. 

c. Turning shades.’ 

4. Furniture repairs. 

. n. Chairs, tiibles. scjtts, b#<l.s. 

b. Seating chairs — composition, wmid. cane. 

c. Simple upholstering repnirs. 

d. Reflnishing and painting. 

5. Painting and finishing. 

a. Outside painting. 

b. Inside painting. 

e. Staining and finishing. 

6. Toy repairs. 

Repnirs on various toys relatetl to womlwork. 

7. Individual construction. 

a. Nail box. 

b. T<h) 1 box. 

c. Window box. 

d. Screens. 

e. Trellis work. 

f. Bird h<*use. 

g. Kite 

h. Sled. 

i. Cart. 

f. Scooter, etc. . 

Shop I. — Elkctbical Wobk. 

4 

Fundamental processes: 

1. Simple elect wmugnet. ^ v 

2. Construction of wet and dry cells t .Icmonstratlon by teacber), 

8. Types of splices, connections, and Insulations. 

a. Extension coni. 

• ft. Attaching plug and socket, 

c. Test. 

. ' .—I < r — • 

» Boys may brtng iliades and rollsrs from borne for else# lesson. 
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Fundanien till pntcesses — Cui 1 1 imiei 1. 

4. H<»w to read tin elwlric niet<*r. 

5. Wiring u lumi» — one siK-ket, two «>r more sockets. 

6. Iteplccing of fuses. 

7. Wiring door bells. 

o. Batteries. 

6. Transformers. 

8. Related work. 

Related repair and construction iirojwts: 

1. Repair of electrical appliances. 

a. Iron. 

b. Toaster. 

c. Heater. 

■ d. Curling Iron. etc. 

2. I’rlnci[»le of simple motor. 

3. Radio. 

fi. Repair. 

b. Aa.‘«enil)l.v, etc. 

r. Making simple radio. 

4. Semaphore. ^ 

5. Repair of eleidrlcal toys. 

a. Trains. 

b. Signals. ^ 


Siiof H. — Mirr.u, Work. 


« 


Fundamental processes: 

1. Measi]ring and cutting. 

T Puzzle. 

2. Soldering. 

a. Small openings. 

b. Sweating on patches. 

c. Seams — single, double. 

3. Folding, miming, and forming. 

n. Cookie cutter (from coverl. 

b. Sugar «*oop (from baking powder can). 

4. Drilling and riveting. 

а. Knives (hack saw blades). 

б. Trowel. 

» c. Pancake tuwier. etc. 

d. Mail Im)x. 

5. Related work. 

Related repair and constriudlon pn*Je<l8: 

1. Repairing of kitchen ware. 

a. Pans. ^ 

b. Boilera 

c. Kettles, etc. 

2. How to clean and ]M>lis)i kitchen utensils. / 

a. Materials. \ 

b. Methods. 

8. Sharpening tools and kitchen utensils. 

а. Qrlndlng and whetting. 

б. Kinds of edges required for varioua ratting tools. 
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Related repair and oon«tructlou pr«je^» — Cuntinaed. 

4. Repairing metal toys. 

а. Soldering. 

б. Riveting, etc. 

c. Replacing parts. 

5. Metal const ructlon.s. 

a. Wire holders. 
h. riiopplng tools. 

c. Punches. 

d. P<K»t scrapers, etc. 

► C. Ar^ metal work. 

a. Paper knife. 

b. l.<etter oifener. 

c. Watch fob. 

d. Blotry^ack. 

e. Postd^^Vd holder. 

f. Book 
7. Tin toys. 

«. To.r come-kick. 

b. Toy tank. 

c, HelhKMipter, etc. 


Shop II. — 4 5knkku, 1{kp\ik.s. 



1. Garden ho.se. 

a. Putting on couplings. 

b. Splicing and repairing. 

c. Cure of hose — handling, draining, .storing. 

2. Wash wringers. 

a. Care — cleaning, oiling, adjusting. 

b. Replacing worn rollers. 

3. Faucets. , 

o. Resenting. 

ft. Replacing worn washers — hot water, cold water. 

c. How t<» read a water meter. 

4. Drains and traps. 

o. Adjusting tank fltmts. 

ft. Replacing and adjusting ball floats. 

c. Cleaning trapa. 

d. Replacing gaskets. 

e. How' to use suction plunger. 

,6l Stoves and ranges. 

a. Cleaning and adjusting liurners, mixer ttd>es, and nozxles. 
ft. Adjusting hunters, valves, and mixer tultes. 

c. Cleaning grates, flues, uud pi|ies. 

d. Adjusting dumiters. 

e. How to read a gas meter. 

0. I.awn mower. 

(I. Adjustment and care, 
ft. RItan>^lng. 

c. Repairing and replacing parts, v 
7. Bicycle, 

a. Oiling, greasing, and general care, 
ft. Adjusting wlieels, bearings, cliaiu, neat, and handle har. 
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' ICflHtotl r«»palr and wnst ruction projects — Continued. 

8. Carts, baby buggies, etc. 

ff. Oiling, greasing, and nm*. 
h. Adjusting Itearlngs. 

c. Itcpalrlng toj>s. running gear, tires, etc. 

0. Garden implements. 

a. Care, cleaning, ami liandling. 

h. Sbur|>ening and repairing. ^ 

10. Automobile details, 

a. Oiling, tilling, and tuniing u|> greas<> eupa 

b. Tightening nuts and adjusting cotter pina 

c. Cleaning and adjusting spark piuga 

d. Patching tul>e8 and filling tire cuts, 
c. Testing and replacing tube vuites. 

f. Renewing hose connectlona 

g. Replacing and adjusting fan belt 

h. Cleaning and polishing. ' 
t. Putting on a tire. 

f. Repairing tire pump. 


1.K8SON Pt.AN, 

$ 

(iarden inarHer. 

rn»Jcct : Garden marker. 

Aims : 

.Major — To acquaint tlie pupil witli some simple, practical uses of wood. 
To gi%'e the boy an idea of opportunities and re<|Uirementa of the indus- 
trial life. 

Minor — The making of a garden marker. Familiarizing the student with 
tools that are to he used through entire course. 

Suggestive method : 

1. Cla^ discussion of practical use of garden marker. 

2. Thorough demonstration of making the garden marker fn>m instruction 

slieet. 

Summjiry of lefnnn : Questions on above demonstration. 

Application : Clasg to make ganlen marker from Instruction sheet. 

Testing: Instructor to check up on teciinique and time consumed. 


INSTBITTION HHKKT. 


Garden marker. 

I’roJ»‘ct: Oar<leii nwirker. 

.Material required: White pine. 1 plei’e — i l»y 1} by 13 inchea 
Tools : • <, ' 

Pencil. Saw. 

Kule. Jack plane. 

Square. Bench hook. 

Knife. Cutting board. ^ ^ 

Operations : 

1. Plane ope edge straight and square. 

2. Mark^ldth from finished e<lge, measuring at two p«>tnts — uae back of 

kitlfe and rule. 

3. Plane to wldtli IJ inches — Watch pour line. 

■i. S^iuare one end — bench hook. ' 
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Operations— Continuetl. 

5. Mark length, 12 Inches, from squnred wiuare mark nrouml stofk 

with sharp edge of knife. * 

6. Saw near line In* %caste — w|uure to knife line. 

7. Mark length of taper for iKiint 4 Inches from <mr einl. 

8. Square pencil line around stock. 

9. Mark surfaces A' and B. 

10. At tajier end on A, mark center of viilth niid measure i Inch to right 

and left. 

11. Draw pencil lines from i Inch marks tocii<ls«r 4*incli wpinred line. 

12. Repeat process on surface B. 

13. Show your work to Instructor. 

14. Whittle taper to within I inch of lines. 

15. Plane taper In bench Inwik. 

16. Smooth surfaces — plane as little as po.sglhle. 

17. Comers at top optional. 

18. Write your name and grade on your work. 

« 

I.KS.HON PI„\N. 

Cutting hoard. 

Project : Cutting hoard. 

Alms: 

Major.— To demonstrate fundamental priiudplea of planing. Method of 
procedure In wjuarlng hoarti to size, two dimensions. Pun>ose and 
principles of sandpapering. 

Minor. — The making of a cutting board. I'unilllHrizIug the student with 
new tools. 

Suggestive method : 

1. Class discussion of practical u.se of cutting Itoard. wood used. etc. 

2. Demonstration of method (»f procedure in squaring Iward to size, two 

dimensions only. 

3. Explain meth<»d followed in mill when squaring Istards l<» sire. 

4. Explain operations, referring to Instruction sheet. 

SuI&Dmry of lesson : Questions on above demonstration. 

Application: Class to make cutting Iward. 

Testing: Student to check up on technique hy comparing with drawing, in- 
structor to check on technhpie and time consumed. 

iN.sTHrnioN sHEi-ri'. 

< 'iitting iNinrd. 

■ m • 

Project : Cutting Iward. • 

Material required: white pine, 1 idcce— a hy 4J I'.v 14 inches (see drawing). 
'New t«S)ls: 

Compass. Iht- 

Spokeshave. Sandpaiter block. 

Brat’e or handle. Saiulpaper. 

Operations: 

1, Plane one edge straight and square. 

2. Mark width from finished e«lge, measuring at two points — ^ um* l>ack of 

f 

knife Riul rule. 

'3. Plane to width, 4J Inches; watch your line. 

4 .Measure 2| inches from one end and square iieucll line uroudil stuck. 

5. Find centers of lines on both surfaces. 
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Operations — Continued. 

6. With compass and 2i-lnch rndiuH draiv semldndes. Ue sure circles are 

tangent to the etlges. 

7. Cut near to the line — saw and knife, or coping saw. 

8. Spnkeshave to line. 

9. Show your work to Instructor. 

10. Measure length from the finished end. Scpuire .knife line around the stock 

using shar)> e<lge of knife. 

11. Saw In waste and plane in iiench liook. * * 

12. Rore i Inch at center of semicircle: l>ore from lH>th sides. 

13. Plane surfaces. . ** 

14. Sandpaper — Une block. ^ 

(а) Ends and edges. 

(б) Surfa('ea — With f/rain. ^ ^ 

13. Your name and grade. 


l.K.SBON 

Electromagnet. 

I'rojecf: Electromagnet. 

\ Ims : 

Major — To 'demonstrate elementary prlnciple.s of magnetism as the basis 
for the .study of electricity. 

Minor — The making of a simple electromagnet. Familiarizing the student 
with tools that are to be used through entire c(»urse. 

Suggestive method : * * 

1. Class discussion of practical use of magnet. 

2. Demonstration of principles by teacher, assisteil by students. 

(a) Explanation of the magnetic field. Two boys from the class ‘o 
perform an exiieriment with a bar ma^et. the rest of the dab. 
looking on. Place a sheet of paper over the magnet and drop Iron 
filings upon It, the class noticing what happens. Observe how the 
filings take a definite iwsition around the magnet. 

3. Practical demenstratlon of making magnet from Instruction sheet. 
Summary of lesson : Questions on above demonstration. 

.\ppllcatlon : Class to make bar magnet from Instruction sheet. 

Testing: 

Student to test his magnet by method previously demonstrated. 

Teacher to check up on technique and time consumed. 




I.N.STRITTIO.N 8HERT. 


Electromagnet. 


.Material re<iulred: 10 plecea <»f No. 14 Iron wire, 4 Inches long. Fiber, 2 pieces, 
i Inch thick, 1 Inch square. 50 feet, No. 22 cotton covere<l wire. 2 butteries. 
.\allB. 

Tools use<l : 

Scale. 

Cutting pliers. 

Hollow' punch, |-lnch. 

Hammer. 

Wing dividers. 

Drill press. 

91048“— 24 i 
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Operations : 

1. Cut 10 ple«‘e8 of No. 14 iron wire 4 lurlies loiiR. 

2. Bln^l togetlier with paper to make a tigiit liamile. 

3. Cut out two fiber washers. 

4. Center fiber pieoes and puncli A-inch holes iu eneli wuslier. ‘ 

5. Drill two I'li-Inch holes In each washer as per dniwing. 

0. Assemble washers to Iron core. 

7. Pass end of magnet wire through hole In washer, leaving: 12 inches to 

attach to battery. 

8. Wind on five layers and pass tlie other end through second hole in 

washer. 

9. Attach to battery and pick up some iron brads. 

« 

I.KKSON IM.AN. 


Klectric halt erics. 


J 

Project: Construction of ivet and dry <ells (electric batteries). 

Alms: 

Major — The demonstration of the .source of electrical energy. 

Minor — The making of a simple wet cell, anti discussion of dry cells,, cov- 
ering the use of zinc, copper, carbon, and acidulated solutions, cir- 
cuits, etc. 

Suggestive method: 

1. Class discussion of the u.se of wet aud dry cells. 

2. Demonstration of principles by teacher, assisted by puidls. 

( 0 ) Polarity test Two boy.s from the class assist the teacher In 
the demonstration. Fill a glass trmbler containing a spoonful 
of salt with water. Connect tw’o wires to a dry cell, place 
free ends of wires into salt water. Bubbles will be noticed 
forming around one wire only, nnd this Indicates the negative 
pole. 'By tracing the wires It will l)e notlced*that the negative 
is the zinc part of cell 

(b) Provide an old dry cell and with a hacksaw remove a portion of 
the zinc uear the upper. end, exposing zinc cup, blotting-|>aper 
lining. Ailing paste, carbon pole, and sealing wax. 

3. Practical denionstratlbn of moking a wet cpil from instruction sheet 

Bunimary of lesson : Questions on above demonstration. 

Application : Class to make wet cell from instruction sheet. 

, Testing: 

Student to test his cell by polarity test mid by cuiiiie<‘tlng to siimll hiiii]i, 
' buzzer, or meter. 

Teacher to observe results and time required. 


X INSTRUCTION HHUrr. 

Klectric batteries. 

Material required: 

Pint fruit Jar. 

Wood — i by IJ by 3J Inches. 

Zinc — any suitable thlckneks or width alMiut r> Inches long; c<»pi)er or carbon 
may be used. 

2 small wood screws. 

2 connecting scre^fs and nuts. 

Electrolyte or eolation salt, sulphuric add, or salammouluc. 
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iToola used: 

Knife. Screw driver". 

:Ai-lncl) drill. KIIC/ 

Hand drill. 

Ulcerations: , 

1. Make wooilen jpacer i by IJ by 3§ Inches, soft wood. 

2. Cut zinc element and drill two A-incIi lioles. See drawluK for diraenslona 

3. Cut copper or carbon element and drill. 

4. Attach elements to wood spacer with wood screws. 

5. Wash Jar thoroughly. ^ 

6. Mix electrolyte solution — one required, given in ortler of preference. 

(n) Salamnmninc 2 ounces, water I pint.* 

(b) Sulphuric acid, 10 per cent solution.' 

(c) Salt 4 ounces, water 1 pint. 

7. IMac-e us.semblwl elements in Jar of solution. 

S. Test— jMdarlty, lam|i. buzzer, meter. 

WOODWORK. 

deneiiil Educat ioniilly, woodwork ranks first among 

llie manual arts subjects. It was the Hrst of the industrial occupa- 
lion.s to he subjected to educational analysis and teaching methods, 
and it has served as the basis for the development of shop activities 
in all of the manual arts subjects. It has a more general appeal 
and a wider range of contacts than other occupational work in the 
schools. 

The application of woodwork is more universal than that of other 
industries. Few households are without tools of some sort, and 
there are comparatively few adidts but make some shift to use them. 
The woodworking courses of the scljool should definitely aim to give 
a practical acquaintance with the principal woodworking tools 
which will function in the later life- of the pupil. 

As a manual arts subject, woodwork provides unlimited op- 
portunity for mechanical skill, combined with artistic expression. 

To some it will have a strong appeal as a diverting avocation. Some 
knowledge of the use of woodworking tools should constitute a part 
of. the educational equipment of every adult. 

The preliminary woodwork given earlier in the course in simple 
mechanics is intended to be simple in character and of application 
to more or less Immediate needs. The purpose of the woodwork- 
ing courses is to give a general survey of the field of woodworking 
activities through training in the systematic use of tools and ma- 
terials and through related subjects and information about the i 
woodworking’ industries. » 

*The ial aanDonlnc or Mihitlon^ are hRrmii>«N, hut rnn> miiRt exerclived In handlliic 
Mil|)hurlc add; It will dlucolor hiuulm eat holes Id clothlnK. and apoU bench tons If 
allowed to spHl. ^ 
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OIWKITIVKS. 

. # y 

1. Aid, throuph concrete lelationsliips, in giving meaning and 

jiurpose to othpr school subjects. - 

2. Develop the social spirit through cooperative relationship with 

• other departments in the school. 

3. Add to the pupil's educational and social development through 

acquaintance with industrial activities. 

4. Develop personal traits of patience, perseverance, indust 17, re- 

sponsibility, and integrity. 

!). Develop habits of accuracy, thoroughi»^ and neatness, 

G. Encourage a just pritle in j)ersonal achievement. , 

7. Provide opjiort unity for development of tl»e creative instinct 

and oriffinulit V and initiative in selection, design, and cxecu- 
tion. 

8. Give application to some of the fundamental |)tinciples of J 

design. * i 

9. Develop appreciation of gootl workmanship and good taste in 

home furnishings. 

10. Contribute to the economy of the home. 

11. Give a knowledge of the practicivl use of woochvorking tools. 

12. Render service in the school, hoim% and community. 

13. Enlarge the field of vd?ational choice. 

These statements of objectives are significant only when the teacher 
recognizes them as such and definitely plans to attain them in propor- 
tion to their relative values through methods, subject matter, skillful 
teaching, and pereonal relationship with the pupil. 

' jiKTiions. 

J 

ft 

In general, the purposes of the woodworking courses are more 
easily and effectively accomplished through the individual method of 
work and instruction, and the subject matter in the suggested courses 
is largely chosen to this end. This is particularly true of the more 
elementary work. Any of the suggested projects may be worked out \ 
on the quantity production basis, and some of them, or substitutes 
for them, should be developed upon this plan. Certain types of work 
or constructions for specific purposes readily lend themselves to the 
group method of production. Projects in. construction of articles for 
equipment and furnishing of the school may be given to the small 
, group of pupils as problems to be worked out. Certain projects in 
concrete work are also well adapted to this method of production. 
Leadership will always develop in a group of four or five pupils, 
and with slight direction by the teacher a problem will be organized 
and carried forward by^ the group. 
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Ample opportunity sliould l»e provided for develo|)m<‘nt of initia- 
tive and originality in design and execution, within the limits of nc- 
lepted principles and good taste. All possible devices should be used 
in making personal contacts between pupils and teacher. Types of 
instruction or job sheets and teachers’ lesson plans are given in 
connection with the work in simple mechanics. Similar sheets are 
submitted in connection w’ith the advanced woodwork. Talks and 
conferences on related subjects and . material should lie employed. A 
suggestive list of topics is appended. 

'I’he courses here outlined assume an acquaintance with the simple 
' woodworking tools, as a re.sult of work in simple incclianics. In proj- 
' ects in that course pupils are required to work material to tw’o 
dimensions only. “Operations” and “tools” are omitted in the 
following analysis. 

OUTL1NI-: t»F corusK. 

% 

^ a roup /. 

I I*unH)se: Squiirini; ninteriiil In tliiw diinciisioiis — thickness, wiiltli, and 

lonutli. 

Urojocts: Hut and coat rack, cult ini; Ixiard, line ns*!, bntom holder., aim pie 
shelf, etc., one ordure retjuinMl a.s limited hy time Hciiedule. 

Uroup II. 

l’ur|M>so; Mukini; a dado Joint. 

Projects: Kllclieo ruck, lulde iMMiknick. rnnisinol, Itmikslielf, etc., <*ue 
n^uired. 
firoiip III. 

Purpose: ('mss lap joint. 

Projects: Flower-|H>t stand, fern sUiml. simple laltorel. lahle lamp, cos- 
tumer, ^ 

Tlio following groui»s are intended for mlvanc«*d ele<‘tlve work in ninth- 
grade eahlnetmnklng. 

Specifle objectives: 

1, To give a practical knowledge and skill In tlie more advanced woodwork- 
ing tool processes. 

U, To develop appre<’iatlon and Judgment through sini|Me design in construc- 
tion, form, and finish applied (<» furniture making. 

To give a knowledge of cabiiietmnkliig as an Industrial activity. 

Urnup IV. 

Purpose: Mortise and tenon Joint. 

^ Pr<)Jects: Footstoid, tuboret — tme re<iuired. 

Group V'. 

Purpose: The making of optional plect*s of furniture by inUlvidual pupils. 
Use of machinery if available. 

' Projects: Jardiniere stand, umbrella stand, seats* or benches of various 

tjTies, tables of various tvpes. etc. 

Wood tvrniv ^. — Where lathes are available a small amount of . 
wood turning is recommended in connection with woodworking 
courses. , With three or four lathes in a classroom, each member of 
the class may devote an average of at lensj^wo weeks to turning. 
The work may he applied in the leaking of various tool handles, 
ipallets, vise handles, legs for stools and seats, table lamps, etc. 


‘ / 
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Gemerd w&rk . — Where feasible, cement work may be given as a 
subject related to woodwork. The making of necessary forms is dis- 
tinctly a woodworking* problem. The work may find application in ^ 
such projects as making caps for piers, poij:h rails and post founda- 
tions, dwarf walls for steps and chimneys; foundations for rod or 
pipe posts, fence pK)sts; flower boxes, concrete dishes; pedestals and 
bases for lawn, bird bath, garden bench^ and seats; sections of 
sidewalk or automobile track. Projects in eoncrete work arc readily 
handled by the grouj) method of production. • 

Related subjects . — ^The following outline is by no means conjpletc. 
Other topics will suggest themselves to the teacher. Tlie topics 
should l)e presented in brief talks and discussions^ illustrated as fully 
as possible by e.\hibits. samples, pictures, catalogues, slides when pos- 
sible, references to museum exhibits, etc. 

1. Lumber: 

(fl) KinOa of tfbotl in connnftH use. 

(6) Characteristics and uses. 

(c) Lumbering. 

(d) Milling. 

(e) Transportation. 

(/) Plane sawing and ((uarter .sjiwlng. 

(g) Air drying and kUn drying. 

2. Nails: 

(a) Brads. 

(b) Common. 

(c) Finish. 

(d) Casing. 

(c) (’la'iKslflealton. 

if) Uses. 

iff) Musufacture. 

3. Screws : 

(ff) F. H. bright *»r idued. 

(6) R, H. bright or blued. 

(o) F. H. or R H. brasA 

(d) ClassiOcatlon. 

(c) Uses. ^ 

if) Manufacture. 

4. Sandpaper: 

(a) Kinds — flint, giirnet. 

(b) Method of grading. 

(c) Manufacture. 

(d) How to use. 

(e) Sanding machtnery. 

5. Olue: 

(a) Gold. 

(b) Hot 

( 0 ) Manufacture. 

(d) Preparation for use. 

(e) Conditions of use. 
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6. Finishes: 


(o) Kinds of finish — pnints, staini^ varnishes. 
(6) Object 4>f finishes. * 

(c) on paints. 

(d) Water paints. 

(c) Stains — water, oil, spirit, cliemiml. 

(f) Fillers — ^paste, liqnld. 

ig) Vanil8hes--^)irit, oil. ^ 

7. iwks on typK*al tools: 

\(a) Hlst<»ry of developnoent. 
lf-6 ) Manufacture. 

8. Period furniture: * 


Hrief talks upon typical stylos of furniture. 
Recoftnltlon of t.>T)icil1 examples. 

(a) Jacobean.* 

(61 W'illlam aiul Mary. ‘ 

(c) Queen Anne. 
id) Chippendale. 

(e) Adam, Brothers..- 

(f) Heppelwhlte. 

(y) Sheraton. ^ , 

( h ) Colonial. j 

TKACIIKR’s I'K0.IKXT PLAN, 


F»K)tSt(Mll. ^ 

Individual bond work ^roj(*ct. 

1. General talk on caldnetinakiug and review of previous experiences in 
woodwork. This may be best accoinpllslied in several well-pianned 
talks and discussions. 

2. Class study of blue print and specifications. 

.■{. Discussion' of luaterials to be used, best method of getting: stock from* * 
board sizes, rough sizes, and finished sizes, etc. 

4. Demonstrations, limited in lengtii and number to the nee<la of the class or 
group. For outliue of operations see instruction sheet. 

r». Incidental talks, as nee<led: on design of details, 8Hndpa|>er, glue, presaure 
devices and^tbelr uses, finishes and their application, etc. (See outline 
oT relatetl subjects.) 


INSTBrenON SHEICT. 

Footstool. 

Material — Chestnut or oak. .. 

Drawing — Read drawing carefully for dimensions and* construction. 

<M>eration8 — Complete each operation on all plcses. 

1. l^egs — Finished size, Ifl by 1| by 8 inches. 

(o) Rip to rough width, 1} Inches. 

(6) Cross cut to rough length, tw’o legs, 16J indies. 

(c) Joint working face.* 

<d) Joint working edge. 

(e) Flan^ to thickness. If Inches. 

^ * (f) Plane to width, 1| Inches. 

(g) Work to finished length, 8 inches. t 
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Legs, etc. — Continue*!. 

^ ih) Lay out length of mortises. 2i Inches, li Inches from top end. 
Use knife lines. 

(i) Lay out width of mortises. j| Inch wldj, 8 Inch from outer sur- 
faces. (laupe lines to*exact width of cliisel (chisels of given 
widths vary In size). 

(» Ih.re one or two |-inch l»*lea to depth of mortise, H Indies. 

(it) Out mortise with J-inch chisel. 

(I) Work legs to .selecteil-^eslgn 18 Inches at bottom. 

(w») Work top ends to selwte<l design. Sundpnier all surfaces with 
No. 1 samlpHi)er. sliglitly softening nil wlges. 

2. Hulls— Finished .sizes, i by 2i by i:tj liu he.s ami .S* Im he-s. 

*(ff) Rip to rough width, 2| Inches. 

(b) Onisscut to rough length one long luul one short rail, 221 Inches. 

(c) Surface one face. 

. (d) Joint one edge. 

(e) Plane to width, 2i Inches. 

(f) Plane to thickness, i inch. 

{g) 0n*8s cut to exact lengths. ISl Inches and 8J Inches. 

(h) Lay out length of tenons with 11| inches apd <5J Inches l)etwe<*n 

sh<*uhh‘rs. 

(i) Gauge tldckness of tenons 8 inch from outer surfaces, 8 incli thick. 

Gauge lines to exactly corresi>ond with gauge lines for mortises. 
{}) Work tenons to thickness, fitting mortises snugly, numlwring each 
joint. 

(A') Cut inuer edges *'f tenons at d^^gre^^s to fit cximers In mortises. 

(/) Bore 1-inch holes 1} Inches ileep for screws to liold .top. two In 
long rails, one In short rails. 

(»n) Bore holes for IJ-lncii No. 12 s* rews. 

(n) Snndiiaiier outer surfaces with. No. 1 sandpaper. 

3. Top— Finished size, 8 by 9i by 14 i indies. 

(a) Rip to rough width, 9| Inches. 
ib) (’rvsscut to rough length, ir»l inches. 

(c) Surface one face. ^ .• 

(d) Joint one edge. 

(c) Plane to width, 9i Inches. 

(/) Plane to thickness. ! Inch. 

(g) Work to length. 

(h) luiy out corner cuts accurately wltli knife lines, mensurlng from 

rails. 

(i) Work carefully to linos. 

(J) Sandpapering should^be dohe after final fitting of top, top surface 
and exiwsed edges only, with No. 1 8uudpu)»er, 

4 . Assembly; ' 

(а) Assemble and glue legs and short rails under pres-sure and allow 

glue to set. (Adjust clamiw so that Inner surfaces of legs, 
those having remaining mortises, test exactly In the same plane.) 

(б) Assemble wltli long rails and fit top exactly. 

(c) Glue long rolls under pressure, using top to square, and allow 

glue to set. 

(d) Sandpnper top (see (i) -above) and secure with screws. 

6. Finish — To be selected by student and teacher, and detailed by teacher. 
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TKACHEB'a PBOJEtT PLAN. 

Taboret., 

Indivldunl handwork project. 

1. (Jencral review connecting up with earlier work uiid leuding up to new 

project. 

2. Make a careful study of drawings aud si>edtluttiuua, giving the resiHUisi- 

bllity of interpretation and planning n.s largely as possible to the pupils. 

3. Discuss the getting <*ut of materials. 

4. I >enioDstrutlons, when uoe<le<l. For outline of operations, see instruction 

sheet. 

Give incidentally carefully planned talks on related subjects. As the 
work g«»es forwani give added emphasis to design and to the develop- 
ment of appreciation (.see outline of leluLeU subjects). 

IN.STRrCTION SHEET. 

Tnboret. 

individual liandwork project. 

.Material — t’liestnut, oak. or other appropriate wood. 

Ol>eratlon.s — C'omplete each operation on all pieces. 

1. Legs — F^inished size, li by Ig by in inches. 

(a) Rip to rough width. 1} inches. 

(b) Crosscut to rough length, 15] inches. 

(c) .Joint working face. 

(d) Joint working edge. 

(р) . IMane to width. 

(/) Plane to thickness. 

{g) Work to flnishe<l length. 

(h) Lay out length of mortises from top end. Use knife lines. 

(i) Lay out width of mortises from outer surfaces. Gauge lines to 

exact width of chisel (chisels of given widths vury In slzei. 

(/) Bore one or two | inch holes to depth of mortise. 

(k) Cut mortise with chisel from which width is meusure^l. 

(0 Work legs to gelected design. ‘ ‘ ■ • 

(ni) Sandpaper all surfaces with No. 1 sandpaper, slightly softening 
all edges. 

*2. Kails — Finished sizes, J by 21 and ‘.FliyJOl inches. 

( 0 ) Rip Ut rough width. 2| inches und 21 liichea 

(b) C'rosscut to n»ugli length, 2 rails, 21 inclies. 

(с) Surfaiv one face. 

(d)* Joint one etlge. 

<c) Plano to width. 

(/) Plane to thlckneas. 

(fi) Croascut to exact length, . , 

(A) I. 4 iy out length of tenons lietweeu shoulilers. 

(D Gauge thickness of tenons. Gauge lines to exactly ct»rresp«ind 
with gaugwl llue.s for murtist's. 

(j) Work teiams to thickness, fitting mortlwB snugly, numlierlng each 

joint, 

(k) Cut inner edges of tenons at 4r> degrees to fit comers in mortises. 

(l) Bore 1 inch holes IJ Incheffdeep for screws to hold top. tw«s In 

each rail, 1 inch from shoulders. 

(wi) Bore holes for 11 iuebes No. 12 screws, {flotc . — Clip bliwks may 
l>e usinI with groove<l mils, tw’o on aide grain, one on end grain.) 
(n) Siindpaiier outer surfflees with No. 1 sund|m|H‘r. 
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a Top — Finished size. J by 13 by 13 IncheH, 1 glue Joint. 

(0) lilp to n>ugh width. 13i Inches. Allow \ Inch or more for glue 

joint. 

(6) Cut to rough length. 13J Inclies. 

(c) Plane glue Joint and glue under pressun*. 

(d) Surface one side. 

(«) Joint one edge. 

(f) Plane to finished width. 
iff) Plane to finlshe<l thlcknes.<. 

(h) Square one end. 

(1) Work to finished length. 

(i) Sandpaper all exposed surfa<es with N<*. 1 sandpnj>er. 

4, Assembly— , , . 

( 0 ) Assemble nnd glue legs and rails of f,wo opiswite sides under 

pressure and allow glue to set (adjust clamps so that Inner 
surfaces of legs te.st exactly in the same plane and rails exactly 
square with legs. Use blocks with clamps to prote<-t finished 
work from bruises). 

(h) Assemble and glue remaining rails under pressure (adjust clamps 
so that rails are square with legs, the tnhoret square at top and 
la»ttom and the tops or bottoms of legs in the same plane). 

(c) ('lean up Joints If neiessary. 

(d) Secure top to rails with screws. 

5. Finish— To be selected by students and teachef and detailed by teacher. 
quantity production in cabinetmakino 

Some work on the quantity prmlucthm plan should be given In all grades nnd 
coursee. In advunced^ork it may constitute a course In Itself, covering a 
definite period of time.* 

Specific objectives of such a course in rablnetmaklng may be enumerate<l ns; 

1. Education through discipline and through information about industry. 

2. To teach organization, supervision nnd subordination, and cooperatUm. 

3. To discover and develop natural aptitudes and abilities, 

4. To render service to the home, the schools, and the community. 

5. To give vocational guidance through acquaintance with Industry mid 

Industrial metho<l8. , , 

(Juantity production methods and organization are discussed earlier in this 

work. The following Is aTlmlted suggestive list of projects: 

1. General equipment : 


Art tables. 

Book cases. 

Book racks. 

, Book shelves. 

C’liairs. 

t’ostumers. 

Cupboards. 

2. Home and community projects: 
Selected furniture, etc. 
gening trays, 
gtepladder. 


Desks. 

First grade sti*olt. 
Office tables. 
Science tabh*s. 
iPeachers’ tables. 
Typewriter tables. 


gtepladder chair. 
Telephone stand and seat. 


J 
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3. Household arts equipment : 

Cooking tables. 

Costumers. 

Cutting tables. 

Fitting stands. 

4. Kindergarten tsiulpment: 

Chairs. 

Doll beds. 

♦ Doll dressers. 

Rocking Iwunis. 

5. Manual arts e<|uli)ineiit : 

Renehes. 

Cupboards. 

• Drafting tables. 

S)w*<-ial references — Quantity production. 

The Manual Arts. (Miup. VII. Itenuett. 
sions, page 100.) 

Production Work In the Manual Tniiidiig .Shop. Ilie.‘«*nieier. 

The Indu.strial Arts Magazine, March, 1921. 

Prodiii-th-e Work In the liuluslrial Arts IColK'rt.s. ^ 

'I’he Manual Training Magazine, De<*«‘niher. 1019. 


Footstools. 

Lunch-room tables. 
Lunch-room stools. 
Sewing tables. 

Rocking horses. 

Tables. 

Tea tables. 

Trays. 

Drawing boards. 
Drawing lM>ard enhinets. 
Drawing stools. 


( Nide especially the conclu- 


. nUlLDINO CON.STRUrnON. 

This course opens up a large field of industrial information. It 
has a very practical immediate application in the service of the 
.schools, the home, and the community, as well as a practical bearing 
upon the later life experience of most people. It has also a signifi- 
cant vocational outlook. 

The work is outlined under three stiggested divisions: 

I. Shopwork. 

II. Field Work. 

III. Classroom talks and discussions upon details and re- 
lated materials. 

1. ShopiNyrk . — In this division projects in joinery are recom- 
mended, developed upon both the individual and production basis. 
They should be arranged so far as possible with reference to in- 
creasing difficulty and to the demand that may arise for a particular 
ty|)e of project. In a sense the work of this division is preparatory 
to, and may in part parallel nr supplement, the field work. 

8ugge«te<l projects: 

' 1. Saw horae. 

Individual or productive 'problem. As an Individual problem, varia- 
tion may be made to mot‘t the needa of individual puplla. As a 
productive pceblem the liorae uaeil In the school shops or as other 
standard requlrementa auggest. 

2. I,Bdder : 

liidividuai or group problem. 
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SugjiesttHl i>roject8 — Contlmieil. 

:t. S«‘;ilToliUn>: bracket : 

, Individual or ttroup pn>blein. • 

4. Saw filing clamp: 

Individual or group problem, liicitlent to this problem, lessons in saw 
filing might l>e introdnce<l. 

."t. Miter l)ox : 

Individual problem emphasising tin* use of ibe framing stpian- In 
laying out outs. 

fi. Details of building construction in field work : 

(n) Window and door frames. 

(6) Doors. 

(c) Sash. 

(d) Interior finish. ♦ * 

(e) Door and window s<Teens. 

U) Window box<*s. 

(//) Steps. 

ih) Columna 

(I) I’on-li lattice. 

7. School garden eiiuipuient: 

(o) (’old fnmies. 

( ) ( ’ucuinl)cr frames. 

(c) Flats. 

( d ) Forcers. 

(f) Gates. 
if) Markers. 

(p) Poultr.v equipment. 

( h > Sash — hot and odd frames. 

( I ) Signs. 

(j) Stakes. 

[k) Tomato frames. 

S. School projects: Such as — 

(a) Hulletin hoards. 

(ft) Lumber racks. 

(c) Bicycle racks. 

(d> Shelving. , 

(c) Tmd racks. 
if) Stage properties. 

(p) Details of building construction — sections of cornices and sills, 
window frames, door frames, doors, sash. etc. — to l>e use<l as 
lllustnitlve material In conne<‘tlon with class talk.s and dis- 
cussion and for architectural drawing. 

II. Field work. — Tlie work of this division consists of the erection 
of smail portable building projects whicii may be used by the schools 
or sold to cover expefises of const motion. The success of the work 
will depend largely upon C4ii*eful organization. Tlie methods and 
devices of industry should he follow^ so far as practicahle : Tlie 
use of estimates, bids, contnuts, etc., foreman, tiinekeei^er, assign- 
ments of work to groups of workei-s. 
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Sufrt?este«l projects: 

1. I’layliouse. 

‘J. Siiijjle mut’liiiie ;r!ini>:e. 

3. Tool house for m-IumiI pinlens. 

4. Small ciiini* cotta);e. 

5. rtilcken house. '• 

0. Dok liouso. 

7. Perj>*tlns. 

S. SiiniiiK'r lioiist's, etc. 

: l>eciHl refemaes : 

Solution of LuiiiImm' I'roliloiii in IlL'li s< h<M»l Oiriwutr.v. Krlcson. Manual 
Training .Miifiazlno, S<'iiloailMT, T.i2". 

How fo Draw a rnniKalow. Hriuliam. 

Home Uuihlers' I’lan P.ook — ltunualo\v.«!. 

Home Ituihlers’ Plan Hook — (iarajfes. 

T«hi 1 tiou.se. 

The Industrial Arts Ma^'azine. November. 1915. 

A inovatile [Kiultry lious<\ Fruilden. 

Tlie Industrial Arts .M)K:n/.ine, .\pril. lOlfi. 

.Making Rtaue Scenery for Scliool Purivtaes. Webb. 

Tlie Industrial Arts Mafiaziue, Noveml»er, 1017. 

III. Chi-suroom talkft and dlftmsMwvH vpov detaiU and related ma- 
i> nah . — In this division there should be class, talks and discussions 
ii|»<in the detiiils of building construction. The work should be illus- 
t lilted by a groiil variety of related material, such as charts, slides, 
liictures, catalogue.s, models, materials, samples, etc. Notebook work 
slioiild be required of the pupils, and a test at the end of the semester 
liiised largely upon the noteliook contents. 

In connection with this work visits should be arranged to build- 
ings under constniction for the purpose of studying details which 
have been discussed in the classroom. Such visits should be antici- 
pated by special preparation. 

The following outline ia suggested : 

1. Mason work. * 

(o) Stone, brick, titc. concrete. 

(b) Chimneys and flrephtces. 

(c) Fruit cellars. 

‘J. Framing, slieeting. and roof lamnl.s. 

(o) Uses of framing W|uare in building. 

(0) Sills, plates, joists, studding, rnftera. 

UiKtf fipverings. 

(a) Aslk^tus shingles — submersion tests, 

(ft) Wood shingles — staining. ^ 

(c) Asphalt shingles, slates, tiles — sizes and grades. 

(d) Roofing papers, rubberold, etc. 

(e) ('ompositlon roofing — tor, etc. 

(f) ('univas decking. 

iP) Tin fiashlng and cupper valleys. 
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4. Floors and partitions. 

(a) Deadenlnp sound or sound pn»of. 

(b) Wood fl(»or— parquetry, ete. 

(c) Mosaie. tile, concrete. coiniM.sitloii. 
id) Lathing— wood, metal. 

(e) Plastering, etc., types of llnish. 

(f) Plaster boards— <'oniposltion pai>er lioards. 

Heating and ventilating. 

(a) Hot air. 

(l>) Hot water. 

(c) Steam. 
id) Vapor. 

(>. Wiring. 

(a) Ojten system of wiring. 

(ft) (’ondult system of wiring. 

(c) Safety codes. 

(d) Bell wiring and burglar alarms. 


7. UghUng. 

(«) Sunshine and artificial llglit. 

(6) Differeiit kinds of illamin.nnts.. 

(e) Principles of radiation and llluininntion-Ml)aorptldli and refrac 

tlon of light. 

(d) Proper location for fixtures and switclies. 

8. Plumbing. 

, (a) Gas piping. 

(b) System of water circulation for sink, balli, etc. 

(r) Tests, regulations, etc., apidled to trade. 


p. Exterior walls. 

(a) Ij»p and luatdied siding. 

•(6) Shingles. 

(r) Brick aiftl brick veneer. 

(d) Stone. 

(c) Stucco. 

^10. Painting, decorating. tlrtnre.s. and hardware. 

11 Fireproofing. * 

(fl) Precautions taken In average residences, sucli 

joists. 

(6) Fire-clay hrieks. 


as tire cuts on 


12. Damp proofing, drainage, and cellar IxdtoiiiK. 

(а) How' founthdlons are trente<l. 

(б) Samples of ettuimerclallzed patented pnalucls for clay bricks. 

13. Types of residences. 

(o) Elizaltethan. 

(6) Queen Anne. 

(c) Colonial, etc. 

(d) Space allotments In nsmis-dlnlng. living. iHslroom. kitchen, base 

ment. ^ 

14. Preliminary details of bnlldlng. 

(o) Location. 

<b) l/oans, mortgage. 

(c) Terma of payment. 


(d) General building code. 
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1& Landscape gardening. 

(а) Grading. 

(б) Trees. 

(c) Sliruba 

(d) Walka 


Kngliah : 

Words for spelling. 

Subjects for class talks, oral and written themes. 

Suggested magazine and other articles for school and home reading. 

The literature of Industry (see suggestive list). 

Illustrative materials placed on bulletin Istards. 

1 jinfern slide talks. 

rsions with written retM)rtn. 
t 1<*8 : , 

problems In niea.siireineats and cost lnv«d\Jng application of funda- 
utal processes : Fractions, measures, percentage, and mensaratlon. 
e use of time cards, cost.s. Including overhead, estimates, etc. 
-(ieography : 

development of Industry with particular reference to woodwork, 
study of materials, forestry, lumltering, milling, transportation, bulld- 
j, manufacture, and their relation to local industry. 


‘signing special projects In bench work, cabinetmaking. and production 
»rk. 

•Ill drawing: 

king driiwlng, spei’lflcatlons %nd estimates of shop projects. 


rcH statement . — The problem of organizing the subject matter 
irse in general metal work is approached with hesitation, for 
;his subject stands without the field of systematized work in 
arts. TTius far there has been no serious or eminently suc- 
attempt to organize the various elements of metal work into 
ical unit of subject matter. At its present point of develop- 
le work is in the experimental stage. Assuming the sound- 
’ the premise, the problem is one of selecting appropriate 
il as subject matter and of organizing it into a workable 
adapted to the needs of the junior high-school period. ., 
he. following suggested course in general metal work, the 
is analyzed into groups under four headings:- Sheet metal, 
tary machltfe work, forging, and electrical work. The sub- 
re developed beyond the possibility of accomplishment within 
le that can be devoted to the work, if they are to be combined 
lit. This is done for three purposes : First, in analyzing each 
, somewhat completely, a broader viewpoint and a larger field 
Bction of material are possible; second, teachers whose e:|^peri- 
oes not compass the Mitire field of the metal working activi- 


SUOOKSTIONR FOU rORRF.L.^TlON. 


apf)licatlon of art principles to projects in outline, form, and color. 


GENERAL METAL WORK. 
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ties may be provided with material in the subjects with which they 
are most familiar, and to which they naturally give emphasis, during' 
the development of a well-rounded course in general metal work; 
third, provision is thus made for added elective work in the required 
course, or in an advanced elective course. The suggested outlines 
have developed from actual experience. Teachers who have covered 
successfully the entire field of work have selected their beginning 
projects from the elementary groups in the different subjects, I^ater 
in the course the cla.ss nmy be organized for individual or group 
projects or for quantity pi*oduction work under one of the subjects, 
or several subjects combined. 

Metal work gives an added medium of expression in the manual 
arts. The properties of metal present new problems, experiences, dif- 
ficulties, sensations, and reactions. The “ feel” of metal is in marked 
contrast with that of wood, and tRe reactions of the various metals 
to tools are characteristically different. Me^il work, of all the in- 
dustrial activities, provides the best medium for concrete application 
of mathematics, particularly of geometry. Some of the minor proc- 
esses are economic factoi*s in the lives of all. 


oBJKrrivKa. •» 

1. Present rela'ionships giving jueaning and .‘significance to other 

school activities, pailicularly mathematics. 

2. Develop the social spirit through cooperative relationship with 

other departments of the school. 

8. Add to the pupil’s educational and social development thro\igh 
acquaintance with industrial activities^ 

4. Develop desirable i>er8onal traits, 'particularly pei-sistence m 
meeting difficulties. 

6. Cultivate habits of precision and an appreciation of the extreme 
accuracy of measurement required in mechanisms. 

6. Qive acquaintance with various metals in common use, their 

properties and action. 

7. Give practical working knowledge of the use of .some of the 

essential metal working tools. 

8. Contribute to the economic upkeep of the home. 

9. Render service to the school, the home, and the community. 

10. Contribute to educational giiidance and vocational outlook 

through knowledge of the various metal working industries. 
Through organization of subject matter, related material, and 
teaching methods, the teacher must plan to contribute definitely to 
the accomplishment of these objectives in proportion to their relative 
values. 
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lOTTUOD. 

Both the individual and quantity methods of production may be 
readily applied in general metal work. The earlier projects will 
necessarily be made by individual pupils. Later and larger projects 
umy be worked out by groups on a quantity basis. Obviously, the 
class will be organized largely into groups representing two or more 
of the different types of work. Instruction and demonstration will 
l>e given to the class as a whole, or to groups, supplemented by indi- 
vidual help. Instruction or job she^s, drawings, models, related 
material, and other devices should be used in developing method and 
organization. 

OUTLINE OF COURSE. 


SHFXr METAL. 

Group /. 'h 

OperatlonM — New : MpuBurliiK. cutting, punching;.,, 

Tools— New: Rule, scratch awl, snips, pliers, solid punch, hammer, mallet 
Projects : Helicopter, tin puzzles, book ends. 

Group II. 

Operations— New : Folding, soldering, breaking. 

Tools— New: Folding machine, forming machine, conductor stake, hatchet 
^ stake, soldering copper. 

Projects: Cookie cutters, napkin rings, blotter holders, pencil traya 
Group HI. * ’ 

Operations — New : Peenlng. 

Tools— New : Brake nlachine. 

Projects: Diamond cookie cutter, jewel box. handkerchief box. 

Group IV. 

Operations — New: Barring, ..beading. 

TV>oI»— New: Burring macblne, blowhorn stake, beading machine. 

Projects : Doughnut cutter, candy box, cake box. 

Group V. 

' Operations— New : Grooving. ^ , 

Tools — New: Groover, breakhorn stake, circle snips. ,/ 

ProJectaj Food containers, cup, furnace pipe, sugar scoop. y 
Group VI. ^ 

Operations — New : Pocket seaming. ^ 

Toole— New : Needle case stake. 

Projects: Match box, candle holder. 

Group VII. 

Operations — New : Turning. Hanging, wiring. ^ • 

Tools — New: Turning machine, wiring machine, hollow punch.* 

Projects: Funnel, fruit jar Hirer, megaphone, waste basket, fern atand pan. 
' Group VIII. 

Operations — New : Doable Beaming. 

.Toota— New:. Vise, beveled-edge aquare stake, hollow mandrel stake. 
Projects Bread tins, bread bol, pudding pan, garbage cao. ^atef pall, 
oil pans, measures. 
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Uroup IX. 

Oi>eratlon8 — New : Riveting. 

Tools — New: Rivet set. €. 

Projects : Nail box, fern stand base, elbows, drip pans. 

tSLKMENTAUY UACHJNK WOUC. 

Urmip i. ' 

Purpose: Measuring, flllng, and sawing. 

Oi>eratloD8 — New : Measuring, sawing, filing, squiiriug, griudiug. 

Tools — New: Rule, hack saw, 8-lnch bastard file, caliiiers, square edge, 
Imniioer (machinist), surface' plate, protractor, center punch, mallet. 
H, R. file 8-lnch. 

Projects: Scratch awl, nail punch, drill gauge, book euds, milk bottle opener. 
Group Jl. 

Purpose: Drilling, riveting, bending, grinding, aud elementary assembling. 
Operations — New : Riveting, bending, drilling, sharpening drills, u.se of 
forming rolls, assembling, • 

Tools — New: Drill, rivet set, ball peen hammer, dividers, s(iuare. 

Projects: Pancake turner,^ toy sand shovel, icru stand, basket-ball ring, 
Christmas tree stand. 

Group III. 

Purpose: C'hiseftng, chipping, and polishing. 

Operations — New : Chiseling, etching, soldering, buffing, chipping. 

Tools — New : Cold chisel, soldering outfit, buffing wheel, square, scratch awl, 
hammer, drills, 8-lnch bastard file. 8-lnch smooth file. 

Projects: Calender, sink .shovel, garden trowel, tack hammer. 

Orotffl IV. 

Purpose: Tapping, thread cutting, liardentng, reaming. 

Operations — New : Hardening, polishing, threading, reaming. 

Tools — ^Ne^ : Chisel, drills, die stock, tap, reamer, square file. 

Projects: Clamps, table lamps, marking gauge. 

Group V. 

Pwpose: Assembling, chiseling, tapping, drilling, turning, hardening, 
molding. 

Operations — New : Peening, turning, sharpening diamond point on lathe 
tool, cutting slots in metal, molding. „ 

*Toole~New: Ball-peen hammer, lathe tools, pliers, stock and die, chisels, 
dividers. 

Projects: Auto stool, auto luggage currier, bicycle carrier, jar opener, liorse- 
shoe puzzle, floor lamp. 


FOBOINO. 

II 

Group I. ^ 

,Pug;K>ee: Forging and heating. 

Operations — New : Bnildlng and care of the fire. 

Tools— New : Poker, rake, abovel, sprinkler, blower. 

Projects: Correct flra ’ 

Group II. , 

Porpose: Forming. 

Operations — New: Drawing, measuring, forming, straightening, twisting, 
shouldering, pointing. 

Tools — New: Rule, center pouch, hammer, square, anvil, bardie, scriber. 
Projects ; Hammer wedges, braces, forging, a soldering copper. • 
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(iroup ///. \ 

riin>ose: Tempering. 

Operations— New : Annealing, hardening, tempering. 

Tools — New: Hardening furnace, emery cloth. 

Projects • Ladle tools, drills, center punches, cold chisels, screw' drivers, 
knives, hand punches. 


WOKK. ^ 1 ^ 

(irnup /. * 

IMirpose: Wiring and cinuiits. 

^ operations — New*: Splicing, soldering, tapium:, numecMliig. 

'Pools — New: Knife, screw drlvei:, pliers, hammer. 
i*roje<*ts: Splices, extension cord, lamps, Udls. 

Uroup IL 

Purpose: Heating. 

Operiitlons— New : Moasurinp. ratirkiiic, pmicliinu. «lrillinu, folrtinp. head- 
ing, winding unit, ussembllng, testing. 

Tools— Now: Umicli press, puncliea, drill press, diiils, bur folder, brake. 

winder, tin snips, mullet, ruin. 

I’rojecd : Toaster. » 

1 v(/roM/i in. 

• Purpose: Magnetism. * 

ttperatlons — New: Tapping. InsiilHtliig. coil winding. 

'Pools — New : Taps, lathe, back saw, file. 

Projects: Radio,- telegraph set, olectronjiignet, bnzz«‘r. 

Uroup IV. 


I’urpose: Alternating current magnetism. 

Operatlons-r-New : None. 

Tools — New : None. * 

Projects: Bell transformer, power triiiisforiner. shocking machine. ■ 
Croup V. 

Purpose: Magnetic motion. 

Operations — New: Armature winding. 

Tools — New : None. » ^ 

Project: Electric motor. , 


SUOOE8TION8 FOR CORRELATION. 

Kngllab : 

Words for spelling. 

Subjects for talks and composition, lantern slide talks. 

'Phe literature of Industry- 

Suggestive material placed on bulletin board. 

Matliematics : 

Shop problems In measurements muI cost, Involving applications of the 
fundamental processes, viz, fractions, measures, percentages, and men- 
suration. The use of time cards, costs, Including overhead, estimates) etc. 

History — Geography : / 

The developmrat of Industry with particular reference to metal work. A 
study of materials, mining, and manu&tctnre of tin and sheet metal. 
Their uses In building and relation to local Industry. 
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ID . .ludy of Deal. Huy«. e(TM of aflda. ».tder.,nd ofhor alloy?. 

tinning and galvanizing, and maDufactnre of sheet Iron und tin platft. 

Art * 

The upldU-atlou of art itrinclples to projefls. outline, ami form. 
Mechanka^l^^dr^^^ siaxiilcatlous. ami eslinmies of sliop i*roject8. 

PRINTING. 

GcmraUtakmerU.-Oi all the uianiial-arts subjects adapted to the 
junior high school, none offers greater gcrieral o<lucation.il possi- 
bilities than printing. The subject in itself suggests an air o re 
tinement and culture. It presents very gieat opportunity foy coop- 
erative relationships in the school. If wisely i^inistered an 
efficiently taught, it may become an important unifying influence in 
the school, the home, and the community. It offere very gi^t cor- 
relalive possibilities with practically ah of the other school activi- 
ties. It has many points of contact with academic work, partioi- 
larlv with English. It provides definitely for practical lyplicaior , 
of many art* principles. As an industry, it offers splendid opportu- 
nities for development, advancement, and location. 

OR.rECTrVES, 

1. To provide experiences which will show the prectical applied- 

** tion and value V)f academic subjects. . 

2. To aid in the mastery, of other school subjects, particularh 

3. To^br^a^n the educational and social oudook through added 

knowledge of industrj'. 

4 To develop appreciation of art in printing. . • i , 

5. To give mastery, through application, of many of the princip eb 

6. To^give o^ortunity to produce things of value, use, and ^J^y. 

7. To create a wholesome respect for bemks and a desire for eii 

care in the home, school, and the library. 

8. To develop a just pride in personal achievement. • 

9. To cultivate an appreciation of the value of cooperation and 

86TV1C6 

10. To help in forming habits of accuracy, thoroughness, neatness, 

and Industry. ^ 

11 To broaden the field of vocational choice. 

These objeettiis must be mla.ted and snbjfst matter, and rel.ud 

material selected which will look to-the d^ite stuiiiment of each 

in proportion to ite relative value. 
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METHODS. 

By careful organization of tlie fiindamentHl processes of printing, 
opportunity is provided for both class and individual instruction. 
C'lass or group instruction is very desirable in the. teaching of fun- 
damental processes, such as the layout of the case, pi intere’ materials, 
proofreading, estimating, and the first exercises in setting type, 
while produytive work offers an excellent opportunity for indi- 
. vidual instruction. Carefully developed job or instruction sheets for 
U)c various processes are indispensable*. 

OOTUNK OK COrR.SK. 


1. l/Piirniiu: t Im* oise ; 

(<i) Lay of cu.'<e, <aj>s. Itover case, nml otlu'r clmracters. 

How to stand at case. i» 

Huw to hold a comitosiug stick. 

How to pick up t.vpe. slowly at first, but gain lug spee<l c<)ntlnuallj, 
with due regard to accuracy In the t'onstruotlon of tlie work at 
tiand. ' 

Falling of type. 

How to empty tyi>e from stick, and the care to' 

«fter Itelng deposited on galley. 

{g) The u.se of leads and slugs, and their care. 


(b) 

(c) 

(d) 


(e) 

(/) 




alien of name 


2. Spacing and Justification: 

(0) Spacing between lower case. 

(6) Spacing between small capitals. 

(c) Spacing between capitals. 

(d) Spacing between lower case leaded. 

(c) Spacing Itetween small capitals leaded. ' 

(f) Spacing between capitals leaded. 

iff) Spacing l>etween lower case double leaded. 

(ft) Spacing l>etween sniull capital.^ double leaded. 

(1) Spacing between capitals double leaded. V 

if) Spacing between itullca and kerned lettera 

(fc) Spacing between .condensed and extende<1 letters. 

(/) Spacing around Initial letters of various sizes. 

(m) Type alignment with Initial letters. 

(n) Selecting Initials as.regnrds body matter used. 

(0) Spacing before and after punctuation marks. 

X Indention : • 

(o) Indention of poetry of various kluda. 

(b) Hanging indentions. 

'(c) Pyramidal , Indentions. 

(d) Indention of paragraphs . * 

4. The use of punctuation marks. 

r*. The point system: i 

(d) Thoroughly plained and adhered to throughout. 

(b) Study of type according to point system. 

(o) Picking up and pasting up of different type faces. 

(d) Picking ont samples of various kinds of type according to name; 
becoming familiar with facea, characteristics, adaptabilities, etc. 
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a The diBtrlbutlon of type: 

( 0 ) Preparation of.lnkwl type before distribution: 

(ft) How to distribute and the care necessary In handling the many 
difFereut faces and sizes, i. c*., u place for ercry character and 
that In Its proper piatv. 

(0) Preparation of new typo iiefore laying. ^ 

7. The taking of proofs: 

(o) How to prepare tyi>e for proofing. 

(ft). H«»w to take galley proof on proof press. 

(c) How to tie up fotms without using knots. 

(d) How to take pr«a)f on stone. 

8. Proofreader's marks: 

(o) 1‘niofreadcr’s iinirks and thc'ir uienning. tVliy used. 

(ft) Reading own proof, correc-t marking, thorougli knowlcnige of same. 

^ (Practi«e slicets to l>e jirovided.) 

it 

! 9. Iteading proof and editing copy: 

( 0 ) Heading nlomi. correct enunciation. 

(ft) (’orrecdlng lmi>roperly worde<;l and hadly arranged sentence.s. 

(c) ('banging phraseology, eliminating superflnous words, etc. 

10. Making op Jobs : 

( 0 ) ('are necessary in making up Jol».s iH'fore locking into foriy 

11. Stone work— Imposition : 

(fi) I.,ooklng up of small forms. EnTelopes, letferliends, business cunlK. 
tlcket.s. etc. 

(ft) I>etermlnlng projter i>osltlon for above forms In order that best 
results may be obtained. 

12. Press work : 

(o) Names of parts of tlie press and care of same. Inclndlng tlie com 
IH)8ition of ndlera. (Pse & P. chart.) 

(6) Oiling of press; its necessity. 

(c) liCarnlng to feed sheets Into press, without form. 

(d) Putting form into press. 

(c) Sotting grltn*ers away from tyiie. 

(f) Putting on new tympan. 

(g) Taking proof. 

(ft) Setting gauge pins and grI|H)era. 

(() Making ready simple forms. 

(J) KcHMllng the piVs slowly with form on. 

(A ) Prnj>er wa.v to ink press with form on. 

(/) f'are of stcvk while feeding, and Its disposition wiion taking from 
press. 

(m) Care «*f ty|>e form after jol) Is completed. 

(n) Care of Inks, their perlshaWe qualities. 

(o) Cse of wood nnd steel l)earera In u form, their care and resultant 

damage from rarelessness. 

(/») Various technical terms in l»oth branches of the trade eii)lalne«l 
In conferences following shop visits to ludusirlal 

plants, etc. 

13. Matliematics: 

(«) Mathematics applied to paper, estimating and flgorlng stock for 
Jobs. 

(ft) Keeping re<H>pd of time on each piece of work in <?oarse of cou- 
stnictlon. Figuring cost of all work tnmed ^ut. Including Inks, 
■ paper, wrapping, etc. 
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H. Principles of design: 

The application of the elementary prlnclpleK of design to every Job. 
.15. Itelated work: 

,(a) Reading books on printing and making rejMirtK. 

(6) Talks on related subjects: 

Paper making. 

Plate making, including electrotyiiiug. zinc etching, half tones, 
and stereotyping. 

Various composing-machines in use and their adaptabilities. 
Shop practices and customs. 

Printing as a vocation. 

Visits to some of the leading plantH. with reports. 

Trade hygiene. 

Writing instructions. 

An advanced course in printing, given as an elective course in the 
ninth grade, would ’•etrace the principles here outlined. The course 
would be more broadly developed with much attention to details. 
Projects of gi-eater difficulty would be inquired, demanding initiative 
and emphasizing technical skill. 

HrtMJK.t;TIONS FOK CORRF.I...AT10NS : 

English : 

Publication of booklets on— 

Pimct nation, 
l.'apltalizatlon. 

Dlviaion of words. 

Spelling lists. » 

Writing articles for school pai>er, etc.- 

Wrltiiig udvertisemeuts for srlutol pujM*r and other schotd publicity 
materlnL 
Journalism — 

I'ablishlng of school paper. 

Writing articles. 

News gathering, etc. 

Soliciting and writing advert l-semenl a 
Boslneas management. 

Mathematics: 

KHtlmatlng coats of— 

Printing. 

Production costa. 

Amounts of paper re«|ulred. 

Computing type masses. et<-. 

History : 

History of printing. 

Hluck printing In ('hina. 

Invention of printing — 14G0, Gutenberg. . ^ 

Kffect of printing on civilization. 

Development of printing In America. 
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Art: 

Ck>lor harmony. . 

Application of color to the printed p&S^. 

Design as applied to prlntiog. 

Relation of type to shape of page. 

Printing of designs cut from linoleum. 

Methods of iUusiratlng. 

Study of type faces and related ornaments, borders, etc. 

Layouts. 

School: 

‘Record cards. 

Filing systems. 

Making up ofllce systems from staiulp<*lnt of ofticiency. 

ASSIGNMENT OF SUBJECTS TO GRADES AND TIME. 


The junior high school covers the grades between elementary and 
higher secondary’ education. This interval may be divided %i a 
general way into: 

1. A period of self finding or adjustment. 

2. A period of e.xploration and discover}'. 

3. A period of tentative choice. 

The following order of assignment of subjects to grades and time 
is suggested : 


1. The finding perloil. 

7B grade, simple mechanics. 

A minimum of five rtO-nilnute 
required. 

2. The exploratory perloil. 

7A grade, woodwork. 

\ grade, printing. 

\ 8A grade, general metal work. 
A minimum of two 00-mlnute 


<»r three PO-mlnute periods each week 


\ OA l^Cllvifxa aajt VI* 

\ A minimum of two 00-mlnute perloda in shopwork and one 00-mlnutc 
\ %^>eriod In mechanical drawing each week required. Tvo added 
\ 90-mlnute periods each week elective 
8. 'we period of tentative choice. 

^B and 9A grades, election In any of the above or reUted subjects for 
\ educational value and vocational outlook. 

Three 90-mlnute periods In shopwork and two 90-mlnute periods In 
a^echanlcal drawing each week. Two added 90-mlnute periods for 
pupils intending to enter a technical high school. AJl ninth-grade 
work elective. 

PROGRAM. 


The accompanyi^ program is a reproduction of the plan of 
, organization of a typical jijpior high school, showing the place of 
the manual arts activities in the work of the schemL 
The first column on the left of the program is an index column. 
It shows the grade, section, home-room number, name of home-room 
Ctocher, composition of class by sexes, and ihe type of section on 
an ability basis. The exponent shows the section number, and the 
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type of section is indicated by the capital letter A, B, or C in the 
comer. A indicates a superior section, B a section of medium 
ability, and C a section of low ability. 

All periods which show blanK on the program are study hall 
I>eriod8, ^ 

The 15-minute period between 8.80 and 8.45 in the morning is 
spent by all classes in home rooms. M 

The 30-minute periods between 11.46 and 12.15 and between lOTO 
II nd 1 are lunch periods. 

8hopwork for 7B boys is a course in simple mechanics. The boys 
rotate through the woodwork, dieet metal, and electric shops, spend- 
ing a six weeks’ period in each shop. In all other grades the nature 
of the shopwork is indicated on the program. 

THE MANUAL ARTS TEACHER. 

* 

/ 

Conditions surrounding the manual arts worker in the schools 
liave changed very materially since the advent and acceptance of the 
junior high school idea. 

Formerly he was an isolated teacher of an isolated subject in an 
isolated room, perhaps a mile from the building from which he re- 
l eived his class for a^ period of GO or 90 minutes a week, perhaps 
never meeting the so-called regular teacher of his class and having 
little more acquaintance with his principal than an annual telephone 
conversation in organiz\ng classes. 

Now he suddenly stands very much to the front as an importtlht 
factor in a large and int^cate organization, a teacher among teachers 
of other subjects, with tke responsibility of placing himself and his 
work upon an equal soc^l and educational footing with other de- 
partments of his school. The social aspects of his work are vastly 
more important than ever before. He is piuch more in the light, 
and his acts are subjected to inspection and evaluation, m them- 
selves and in their relation to others, as they have hever been before. 

The importance of the manual arts teacher in the new organization 
is recognizW in the new demands upon him, both in preparation and 
^ in the duties of the school. In many communities it is required that 
he have an educational equipment equal or equivalent to that of other 
teachers of the same grade, and this demand will be extended as 
trained teachers can be more readily secured. The special training and 
, abilities of the manual arts teacher make him an important factor in 
the junior high school, and the demands upon his time and experience 
will be increasingly greater. In addition to broad, general, and spe- 
cial training, it is essential t^at he be high-minded and have a sym- ~ 
pathetic regard for boys. In no department of school work are 
opportunities for personal relationships greater than in the manual 
arts, and the influences for good should be. correspondingly great. 
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FiouRK 3. — Typical Junior blgh-school program. 
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MANUAL ARTS ROOMS. 

The survey revealed the fact that the range of provision, for hous- 
ing the manual arts department in junior high schools is apparently 
almost as great as the number of schools or school systems. Jt * 
reaches all the way from lavishly wasteful expenditure tc a meager- 
ness almost incredible. Unintelligent expenditure of money, igno- 
rance of the retiuirements of manual arts on the paid of designers 
i and of.school officials, and personal whims are all evident factors in 
this diversity of existing conditions. 
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FIUURB 4.— <iroup Irttn, William A. Omhrnn .Inniw Hiirh Srliool. .lohnalown. I'm. 

In old buildihgs the rooms are almost invariably those that can 
not be used for other purjjoses. A very general characteristic is the 
lack of adequate provision for tool and supply storage, lumber stor- 
age, space for teachers, and ^ting space for conference and demon- 
stration. ^ , 

A study of this phase of the junior high school problem with re- 
port and recomfnendations would be of great value. 

The accompanying drawings were selected as illustrating in a 
general way types of plans for housing this department : 

1. A group plan with a separate building for manual arts work 
This is illustrated in the William A. Cochran Junior High School, 
in Johnstown, Pa. Figure 4 gives a plan of the group; figure 5, a 
plan of the manual arts building. 


MANUAL ARTS ROOMS. 




.nai-[i] ml 



Kiotes r». — Pita of Maoual Arti Building, William A. Oochran Junior Hlgti Hchool. 

Johoitown, Pa. ^ 

; ^ - 
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2. Separate rooms for manual ai'ts in the school building. This 
type is illustrated in the manual arts department of the Jefferson 
Junior High School in Minneapolis, Figure 6. 



jPionBB 6.— ManuEl Arts dtpartonBot, Hlffh School, MInnetpollB, Mlno. 

3. Large areas in the school building devoted to manual arts, di- 
vided to meet the needs of the school by movable partitions. Patrick 
Henry and Audubon Junior High Schools of Cleveland illustrate 
this type, Figure 7. ♦ ' ^ 



w 
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Fiouu 7. — HainuU arta departmeot. Auduboo and Patrick Henry Imlor HIgb School^ 

CleTcUnd, Ohio. 
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4. Arrangement for a moderate sized school with two shops and 
a drawing room. Aj;l excellent example is found in the East Side 
Junior High School of Richmond, Ind., Figure 8. 

5. The general shop, Figure 9, is a suggestive plan to meet the 
needs of the general shop, for household mechanics, or for the one- 
room department in consolidated schools. 
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" Fiuvrjo 0. — 6u|TK^0te(l plan for a general abop. * ' 

MANUAL ARTS EQUIPMENT. 

The selection of^uipments should be influenced, to some exteii^ 
|ihjMbcal conditions. Such selection will always be influenced by the ^ 
trauHng and experience of teachers and supervisors. 

In gimeral, special tools for special purposes should be avoided- * 
in schom Work. The work that woufd -be accomplished with such 
tools can be done with simple, ordinary equipment to the advantage 
of the pupil. 

Equipments ^ould be as limited as consistent with effective work. 
Such .equipments have the advantage of economy in original cost 
and economy in time of tubers in care, checking,, and storage. *Pie 
best standaid. tools and ^uipments always give the best results and 
are cheapest in the end. ^ 


9KM8*— 24 6 
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MANUAL ARTS IN THE JUNIOR HIGH SCHOOL. 


The following lists are intended to be suggestive. They are con- 
servative but sufficiently complete to meet all the requirements of the 
junior high school : 




PiqiiBc 10 .— BucseaUd medunlal drawliif qib)*. 


MBCHANI^L DRAWING BOOM. 


IS two4tad«t typ« meckanlctl drmwliig 
tablw 8e« dmwt^. FIcar* 10. 
8/lrawuff board aad atoraco cabinet^ 

82 stoola. 

*64 drawlnt boarda. 

82 T siiuarM, 20-bacb. 

82 12‘tneb tHangolar boxwood aealas. 


82 pMdl coopataBa. 

82 trlanilta aiacfa 80* to 60*. 
as triaictoo, «4adk 48*. 

IrracQlar Eurraa, aaibar, Noa. 6 and- 1. 
4 aata of drswlaf InatnaeBta. 

12 rallnf paQi. astim. 
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ELEMENTARY WOODWORKING SHOP. 


1*5 bflnrbefl feet. open. See drawloK, 

Fl^oire 11. 

k 

*26 bench hooks or Jack boarda 
2 bevels. 8- Inch sliding T. 

1 set angeT bits. 4 inch to 1 inch. In otae. 
iJ bltH. I'lDch. anger dcrwel, long, 

S Uu, |-incb. auger dowel* long 
^ bits, 4-ljich. auger dowel, long. 

1 bit, expansive* No. 2. 

2 bitB, ,%-inch* twist drill wood 

*2 bits, A-htch, twlRt drill, wood. 

2 blla, A'lnch* twist drill, wood 
2 blta, Adnch* twist drill, wwkI 
H bit handles (rhls«‘l handles fUteil to bil 
.stiB nks \ , 

1 brace, 8- Inch. 

26 bmshfB, 7-incb. ocHint»T. grxHl grade. ‘ 
V iHirnisher, Sdnch. 

12 chinelx* l-Lnch^ handled, tanged tinner. 
4 chlsela^Tf Inch, handled, tanged firraer. 

4 chisels, i Inch, bandle^l, tanged tinner. 

4 cblselB, l-ih'rh, bandied, tanged tinner. 

4 chl«elft,^j‘lnr b. handled, tanged firmer. 

2 chisels, |dnch, handled, tanged firmer. 

4 clam pa, 4-lnch, malleable. 

4 clampa, J^lnch, door. 

25 compassies. pencil 
2 countersinks, rose. 

25 cutting boards. 

2 dividers, 6-liich wing. 

1 file card. 

H files, S inch half round l>aatard. 

1 file, 8-lncb flat mill* one safe edge. 

2 files, n inch taper sllo), 

25 gauges, marking. 

1 glaiis cutter, 8-i»olnt. 

d gouges, f inch tanged firmer outside 
bevel. 


6 gouges, l-iocb tanged firmer outaide 
bevel. 

12 hammers. 7 ounces 

1 hammer. 12 ouncaa. 

6 handBcrewa lO-Inch. 

2 bomea* 56-lncb. 

25 koivea* aloyd, 2] lncb. 

« malleta* Uckorj. 2| by « Inches. 

8 nail seta, i^ loch. 

1 oiler 

1 oil slip, Nc. i Waahlta. 

1 oil atone, No. 1 Washita, 1 by 2 by 7 
Inches, mounted. 

1 oil Btoni^^ medium India. 1 by 2 by 7 
incbea, mounted. 

1 plane, 6-lnch Nock. 

25 planes, 14 inch Jack. 

1 plane, 22 lDCb Joint. 

2 planes, fi Inch smooth. 

« plane irons* extra. 

1 pUer, 6-inch flat nose. 

1 pller, 6-incb' round noee. 

2 routers. 

25 rule*, 12 inch, No. 84 1. 

26 saws* 12-incb.. handy or cabinet. 

0 saws, coping, No. J 100. 

1 saw, key-bole, lO-lncb. 

4 .snwBv crosscut* 22-lDclt 9-polnt. 

4 sawa, rip* 24-inch. 7-polnt, • ^ 

2 saws* tumlni^, 14-lncli. 

2 Bcrapera, 8 by 5 Incbea* cabinet. 

1 screw driver, 8-lnch. 

12 screw drivers* 4-lncb. 

1 snip* lO-inch. 

12 s|>okeshavea. 

2 squares, try, lOinch »or 12-lDcb. 

26 aquarea* try, 6-lnch. 

1 square, framing* 24-lDch. 

1 wrench. 8-lnch monkey, ' 


IP ADVANCED WOODWORKING SHOP. 

For advancell woodworking thft elementary wbodworking equip- 
ment miky be supplemented by the following adde^ tools and 
machinery : 


5 bracea, S-lncb. 

10 clamps* 24-lnch door. 

2 clampa* 80-inch door* 

6 clampa, 48>lncb door. 

6 clampa, 72-iocb door. 

12 hand acrewa, 10-lxich. 

tl malleta* hJckory^ 2| by 4 tncbea. 

1 oiler 

1 plg]^, 8-inch^ rabbet. 

2 croaecut; 224nch » pt. ^ 

2 sawa* rtp, 34-lnch' 7 pt. "" 

4 acrapera* 8 by 6 Inch cabinet. 

1 wrencb. 18-lDch monkey. 

Individual, motor driven machinery and 
mrtmmrim an Mlowe : 

1 band aaw, 80*liicb. 

I variety saw, with mortlalag and bor- 
lag attkchmamt 


1 jotn'ter» 12-lnch. 

8 wood tuning iathea* 10 Incbea by 4 
feet 6 incbea, 

1 grinder* oil. 

1 gina pot, 1-qoaxt Mectiic. 

2 hand saw biadea* i-lnch. 

2 band aaw blaita* | inch. 

2 band aaw bladea* l-Incb. 

2^circular saw bladaa cm a acut 
S'^drcnlar asw bladea^|[||a 

1 circular saw blade, mim. 

1 drcnlar taw blada, dado. 

2 hollow cbMo and hlta» l-lnch. 

2 boikH^ ehiaala and Htm, A-laclk. 

2 hollow chMa and blta* |4nch. 

1 hollow cblaal and hit, i-iaeh. 

1 hollow cbM and Ml, l-iact* 

2 Jotntar kalvaa» acta 
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Fiouu 11.— 8agfti<aii woodworklAc beocb. 
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GENERAL METAL SHOP. 


6 forgwJ-»teri mips, 13i-iDcb^v 
2 foixBd-«t8ftl Bnlp«» curved, 14-inch, 

1 breast drill, with 3-Jaw cbock. 0 to W 
inch. 

12 scratch awln, 8 |-Idc1l 
6 j-lnch cold chlaels. 
d J-lnch cold cbisels. 

I aet inch steel letters. 

1 aet j[ lDcb steel fla^tirefl. 

1 blow torch. 

12 5-tacb aprin^f dividers. 

1 8 lnch pipe wrench. 

1 14-inch pipe wrench, 

2 fVinch monkey wrenchoH. 

2 12 Inch monkey wrenches. 

6 reoter punches, j-lnch 

1 set hollow punches, J to IJ inches di 
a meter, complete 

7 rivet aeta. Non. 2--8. 

1 wir€» irautre 

ti 4>-lnch screw driveralp 
6 H-Inch screw driveni. 

8 malleta. 2 inches diameter, rnwhlde. 

1 blackwiiith'g anvil, lO0-i)^iund. with ]»a«e 
l»lock 

0 Inch combination plferg. 
n (l-lnch aide cutting pliers 
1 doaen 12-Inch atcv^l rules. 

12. viscH, 4-lnch, machlnlHt’s,. stationary 
baae. 

1 new’ combination aquar«v 12 inch set 

2 toolmaJcer'a calipers. 5 tnrhew outside, 

2 toolmalrer'a calipera, r» Inchofi inside 

2 18 inch ateel Hgunres. 

1 24>incb ateel aqiiare. 

12 16 ounce bBil-pein hamna^ra. 

12 hackaaw frames, lO-Incb. 

3 dosen 10-inch hacksaw blade’s (24 teeth 
per Inch). 

1 do*en 10 Inch hacksaw bUdea (14 teeth 
per Inch). 

3 steel oilers, i pint capacity, 4 Inch spout. 

.3 file rleanrrg, 

6 0-lnch slim-taper saw flies, Riiigb* cut. 
with handles. 

12 8-inch second cut inMI flies, with 
handles. 

12 8-Inch mill smooth file*, with handles. 

12 6 inch mill smooth flies, with handles. 
i» lO^Incb band bastard fll^« one safe ed|re, 
with bandies. ' 


6 half round files, 8-inch second cat, with 
handles. 

1 tap and drill gauge. 

1 set screw platea, 2-456, 3-48. 4-36, 7-32. 
8-32. 10-24, 12-24. 14-20. 

1 set screw plates, 1 to l-lnch, U. 8. atand- 
ard. 

3 jewelers’ saws. 

1 gross assorted blades for Jewelers* saw. 

1 set of twist drillR. A-incb to l-lnch by 
64tha. 

1 Htake bolder, with beakhorn. blowboni. 
needle case, creasing and horn, and con- 
ductor stakes. 

1 hollow mandrel, 40-iDcb. 

1 pair dividers. 12-inch. 

1 pair trammel points. 

1 pair nippers, 12-lnch reversible. 

6 counter brusbea, 7-inch. 

1 srt easy onts. 

6 2-pound solderinja coppers, with bandlea. 

3 gas •soldering furnaces. ' 

2 malleable iron pipe vises. | inch 2| 
inebt’s, hinged. 

1 set pip<‘ itook and diet, cutting |-inch, 
l-lDch. l-inch, j-lnch. 1-incfi, R. K. thread. 

1 pipe cutter, | inch to 2| inches. 2 rollers, 

1 extra cutter. 

1 11 by ,3-lnch quick change gear, cogina 
lathe with chip pan, fully e^^ulpped, elec- 
trically driven. 

2 10 inches by 4 feet, speed latbMk with 
hand compound rests, electrically driven. 

1 10-inch sensitive bench drill pma, with 
ilinpe Jaw chuck, |-lnch capacity. 

1 2 wheel electrically driven grinder, wfih 
l¥dewtal, wheels 8 by 1| tncbea, 3,400 
H. W M. 

1 30-lnch squahitg shears. 

1 30 Inch bar folding machine. 

1 punch and shear combined. 

1 30 inch forming rolleiw.- 

1 burring machine, 21 pounds. 

1 l^irntng machine, 22 pounds. 

1 wiring machine, 31 pounds. 

1 beading machine. f>0 pounds, 4 sets of ^ 
rolls. 

1 hand forge. 28 by 40 Inches. ^ 

4 standard benchea, mee drawing. Figure 12. 


PRINT SHOP. 


20 pounds 0-polht reotury Old Style, letter 
work only, no small caps. 

00 pounda 8-point Century CHd Style, letter 
work only, no small caps. 

3 pounda 8-polnt Ontury Old Style, extra 
fifures. ^ 

300 pounda 10-potnt Csotnry Old 

No. 2 lettV work only, no amall caps. 

5 isHinda 10-polnt Ceoiary Old 8ty1% CKtra 
flgiirem. 


60 pounds 12-po4nt Century Old Style, 

letter work only, no small caps. 

20 pounda 14-potot Century Old Style, 

letter work only, no small caps. 

8 fonts lSiK>int Osntnry Old B^ln. 

8 fhntn 24-poiAt Century Old Styln. 

^8 fonts setpoint Century Old Style. 

fonts M-poInt Century Old Styha 
I 8 Santa S-p^at BngTpTorm* Old Bngtlnli. < 
C2 fonts 12-poln\ Ba^fera* Old Bnfllah, 
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PRINT SHOP — riintiiiuttl. 




*J fcnitM IK iwlnt F^nfrrnvors Olil RnKlInli. 

J fonu 24 polDt KngTurrrB Old l!)iv«:liBh. 

*J fontB 3e-iK)int EnirraTwr®' Old Engllnh. 
lo pound* 8-point Century Old Style Bold. 
JO |)oand» IQ-point Century Old Style Bold. 
J«» FKKJDdB IJ [wint Cwitury Old Style Bold 
4 font* 14-poiDt CYfitury Old Style Bold. 

4 foDU 18-polDt Century Old Style Bold. 

4 font* J4-polnt CVntun’ Old Style Bold. 

J font* 30-pt»lut ('ontury Old Style BolcL 
J fontB :i8-jN>|nt Ontury Old Style Bold. 

5 pound* fV point qunJl* and Rpeces. 

15 pc»und« 8-polnt quad* and apfWNv. 

pounds 10-polnt quads and «p«Of*B, 

JO pound* IJ poInt quads and Rpaoes, 

Jo ponndH 14 point quads and Bpaoe.s. 

JO pound* 1 8-polnt quads and Bpaoes, 

Jt> pounds J4-p<»lnt quads and Hpares. 

10 pounrls 8(V-|>ohit quadH and Btiacra. 

10 pi^unda 3tVpolnt quads and Bpares. 

pound* 8-polnt hyphen h^adera. 

1»% pound* 10- point hyphen lea dors. 

1 font B^polnt Hyllte border No. 0. 

1 font 6-polnt EnjcraverR’ border No. 6<11. 

1 fo|jt IJ-polnt EnKTaver*' border No li'Ol 
1 font Cblc dw'oratorH^ aetieB 1. 

1 each riotater omamenta No*. 47 an(J-4S. 

1 each BodonI mortlaed ornament* Non 
7201 and 7203. 

JtKt pounds 2 point la^r wivlnjf l«ula. 

JO pound* 2-polnt lead* cut 15 em* extra. 
J(Ht tKHind* (Vpoint labor Having: sluipi. 

10 pound* 6 point bIuicb cut 15 em* extra. 

75 iKtund* labor-*avlng metal furniture. 

10 pound* J-polnt labor *arlDg rule No. 

1002. 

10 pound* 2-polnt labor-aarlDg rule No, 

lo pound* 2-polnt laboraaTing rule No. 

• 1082. 

25 8 by 2 irraduated Job stlcka. 

4 10 by 2 graduated job atlcka. ^ * 

1 15 by 2 grad«at€id Job atlcfc. 

5 leadar boixea. 

1 8| by 6 maple planar. ' 

I type cabinet with 47 California Job c&aea 
1 blank cnae, apadng matarlaJ* caae R, 
lead and etiif rack, and moitiaed label 
boldera. 


J irapoKlng table, with coffin, labor wiTlng 
regrlet, labor-aaving furniture^ Bort draw- 
ernon one Ride, drawer, letter board* and 
galley ahelve* on the other aide, with 36 
by 60 marble ImpoiiiDg Burface. 

4 benxlne cans, pint «l*e. 

2 dotrn email quolna with 3 key*. 

2 down spring tongue gauge pin*. 

J benxlne bni»h No. 20, medium brlKtle. 

4 2 HJ by 13 pre**<Ml steel galley*. 

d 01 by 23 J «II bra** gnlleyg. 

4 rmnpnct mlo cnRe*. 

3 B-Inrh square end pallet ink knives. 

1 10 t»y 15 pres*, complete with gear and 
pinion guard, crankahaft. treadle fixture*, 
•i RrmiBtee] Ai'aae*, 1 *et roller truck*, 

2 Rcta roller atocka, 2 wrench^i^^ and 1 
brnyer. 

caiitJng 1 aet rallar* and bniyer, 

1 fly wheel guard. 

1 plateo gtiard. 

1 long fountain. 

1 prpwr brake. 

2 seta 1(> by 15 roller Rupportera 

1 12 by 18 preBB, complete with gear and 

pinion guard, crankahaft, treadle fixture*, 

3 nemlBteel chaa^^a, 1 set roller trucka. ^ 
Ret* roller atocka, 2 wreoebe*. and 1 
brayer. 

('aatlng 1 bpI roller* and brayer. 

1 fly wheel gtiard. 

1 platen guard. 

1 long fountain. 

1 preaa brake. 

2 RetH 12 by 18 roller aupportera. 

I IMMnch lever paper cutter. 

1 extra knife for same. 

1 proof prea* with stand. 

1 wire Rtaplor. with pedeatal. 

6.000 Mnch ataplea. 

6.000 l-lnch ataplea. 

25 ladlvlduil typeaetUng aUnda. with two 
runners for caaee. Accampanying draw- 
ing, Figure 13. 

32 California job caaee, with handlaa and^ 
laM holder!. ^ 


GENERAL SHOP. 


Two types of equipment for the general shop are most commonly 
used in practice; first, a shop equipment for a single occupation, as 
^wo^work, with supplementary equipment for a variety of additional 
activities, utilising woodworking benches for the various types of 
work. Such equipment may be of original planning or the result 
of remodeling or sdspting esieting shops to more general purposes; 
second, s shop equipment definitely planned for general work 'ior 
small groupdrin a variety of ip4ustrial activities, varied to some ea- 

^ ; 
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teht by local environment, particularly as distinguishing between 
urbSli and rural conditions. ' 

For the first type the suggested equipments may serve as a basis, 
and ^ judicious selection of added equipment may be made from the 
following suggested equipment for the general shop. This equip- 
ment is adapted to use in the general shop planned in Figure 12. 

WOODWOEIL 



« benchM. 8| fwt, Vlth vises, 
e bench IjookB or Jack boards. , 

1 bevel, 8'lncb sliding T. 

1 set augur bits, J to 1 inch, lo cai»c. 

2 bits, l-lnch auger dowel, long. 

2 bits, l-lnch auger dowel, long. 

2 bits, l-lnch auger dowel, long. ^ 

2 bits, twist drill wood. 

2 bits, A-lnch twist drill wood. 

2 bits, .,S-lnrtx twist drill wood. 

2 bits, A-Inca wood. 

4 bit handles (chisel handles fitted to bit 
shanks). 

1 brace, 8-lncb. 

6 bruahe*, 7-Inch counter, good gni<le. 

1 bumlahor. S-lnch. 

2 chisels, l-lnch handle«l tanged firmer. 
T^chlseli, l-lnch handled tanged nrmer. 

2 chisels, l-lnch handled tanged firmer. 

2 chisels, l-lnch handled tanged finner. 

2 clanapa. 4-Inch malleable. 

2 clamps, 3<Hnrh door. 

6 compasses, pencil. 

1 countersink. -rose. 

1 divider, 6-Inch wing 

2 flies, 8-Inch half round bastard. 

1 flie, 8-lnch mill, safe edge. 

1 flIe. Mnch taper slim. 

6 gaogea, marking. 


I 


2 CQtteri, 6 point. 

1 ^ouK^, 3‘inch, tamgped Armor, o\j U dde beTel. 

1 ffoujrei. 3 -Inch, tanked firmer, owtaidobcTel. 

3 hammer®. 7 ounce. 

2 hnndscrewB, 10 Inch. 

G knivi'w, Floyd, 2| Inch. 

1 mallet, hickory. 2| by 0 Inchea, 

2 nail A, Inch. 

1 oiler. 

1 oil «Up. No. 1 WaahItH. 

1 oil Btone, medium India, 1 by 2 by 7 
Inch^H, mounted. 

« planes, 14-Inch Jack. 

1 plane, ft-lnch amootb, ^ 

I pUer, 5- Inch flat nose. 

1 pller, 5 Inch round nose. 

2 putty kulvea. 

0 rulets 12-Inch, No. 34|. 

G aawH. 12-lDch handy or cabinet. 

1 Haw, croHSOut, 22-Inch 9 point, 

1 saw, rip. 241nch 7 point. 

1 KHW, turning, 14-lncb. 

1 Raw. coping. No. JIOO. 

2 Hcrapera, 3 by Inch cabinet - 

1 ecrew driver, 81nch- 

2 screw drivers. 4-lnch. 

2 apokeshavet. , 

6 aguaree, 6-lnch try. y 

1 eguarp, t2-lnch try. 


electrical work. 




8 beilik 8|4Rch. \ 

1 box MMrted fiiac blipckfi, 

1 box. ataorted fuaee. 

1 bTMM kty eocket. 

2 baxsers, 8i-iDcti. 
flO feet bell wire, 
fl dry celli. 

8 electric meter carts. 

1 motor, l-boraepowW unlTersal current, 


2 pliers, 6-lndi xide cnttliif. 
5 plngtl. attachment, 

3 push buttona, 

2 sockets, cbalni puU. 

2 sockets, kc7. 

1 socket, two-wsy phtg. 

1 trtnsformer. 

1 wiring bosrd. 


METAL WORE. 


I fl-tneb ipvln* dividers. 

S ta«i|sw fismssi KMnch sdJoatshl* 
S MklHiHa hsBDcn, Ifl-ooncv. 

8 pnnchfs. l-lach 

1 i-lMh holtow pVKb- ' 

1 Llacfc boUow pnneh 
1 fidutdi boUod' pt tw f ^ . 

8 wnUh hwlg. 

i flis jaM cw M 

AA 1 


ssw flic*. Moils rat. 


2 6-lnch sllffl-toper 
with handles, 

4 8-lDCh sscond^nt mill flics, ^fth bandies. 

4 6*liKll mUI smaoth III**, with handles. 

4 d-iMb aalll aawoth iMa^ with hsaHla*. 

2 10-lnch baod boatard flle^ OM aafb adn 

wlU) hndik 

■ -hatf>ro«hd .dlaa* aadao*^ with 

haadlaA 

i Sdich 
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METAL WORK — (’ootinufHj. 


1 jniH Bolder ioK fumaop, 

2 2 pound BOlderlnK ropperh 
1* tin BDlpii, 13Hnch. 

1 tin BDlp, curved, 14-inch. 

1 UackwnJtli’s anvil, MVpound. 

1 breant drill, with Bt«nd. 3 Jnw rhuck, 0 to 
i inch. 

1 har-foldLnir machine, 30 Inch. 

1 ?<et forming rolls. 30.|ncl» 

1 email ^B-heating forg«* 

1 grinder, small, with pullej. 


4 viw^, 4-inrh Dmcfalnfste*. Btatiooarj baee. 
2 riveting bammere | 

1 iron N*nch plate 
1 blow-horn stake 
1 needle-cate stake. * * 

1 i4gaare stake. 

1 hollow mandrel. 

1 «qiiarlng machine, 22-lnch, 

1 turning machine, 22-pooDd. 

1 wiring machine. 81 pound. 


PLUMBING. 


1 l>HI-druiii trap 
1 kitchen sink. 


I kitchen Mud bath faucets 
1 S trap. 
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